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Power Engineering 


Special Report: 


WORLD 
DEVELOPMENTS 
IN ELECTRIC 
POWER SYSTEMS 


— 





Our Traveling Editors Get First-Hand Data at CIGRE Meeting 
Generation, Transformation, Interruption of Current 
Construction, Maintenance of Overhead, Underground Lines 
Operation, Protection, Interconnection of Systems 

Several Large Systems Trend Toward Extra High Voltages 
Estimating the New Steam Plant 

ls This Happening in Your Hospital Operations? 

How U. S. Steel's Fairless Works Keeps River Clean 

Industry and Utility Join to Build Presque Isle 

How Stuffing Box Temperatures Are Reduced 

Something New Under the Sun — The Cryotron 

Corrosion in Condensate System Can Be Controlled 

You Must Keep Dirt Out for Good Lubrication 

This Unique installation Uses Rigid Steel Conduit 

Which Overcurrent Protective System Would You Chocse? 
Safety and Time-Saving Ideas for Turbine Generator Overhaul 
Here's the Way We Instructed a New Steam Plant Crew 


REGULAR DEPARTMENTS 





nm 
— 


EEELEELEED 





Ayt 
OEE EEN ET Uh bh bl ih deighgl igh 


f 


U0 el LALA DAE 


1000 BRINELL 


“4 


df 


af 


— 
— 
— 
a 
_- 
— 
a 
— 
— 
_ 
— 
al 
— 
a 
— 
— 
es 
— 
— 
— 
— 
— 
— 
—~ 
—s 
> 
7 
— 
— 
— 
— 
— 
= 
— 
>_> 
— 
a 
= 
—— 
~ 
— 
> 
_— 


=" . 
aes, 
=r: 








Galling with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here’s a wedge as hard as flint... so 
hard that it’s undamaged by pipe cut- 
tings, scale or grit. It’s the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents— 
corrosion, erosion, galling. This 
wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell. 
Specify the OIC 1221 gate or 1621 
py -N LV i SG globe where you need the extra 
rugged nature of forged steel. They 
PORGED 4 CAST STEEL, are recommended for steam service 
SSeS 6 Swe up to 800°F...oil service upto 1000°F. 
LUBRICATED PLUG VALVES. Or, use these same valves for hydraulic 
service up to 2000 Ibs. 
Write for Form 195 for specifica- 
tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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INSTALLING FLOW NOZZLES 
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another 
P.P.&E. service 
which contributes to 


> luyprooed 


HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 





Pittsburgh Piping’s precision installation of 

flow nozzles in high-pressure piping is 

the result of extremely skillful machining, 

fitting, and welding by experienced craftsmen. 

This is another example of advanced tech- Precision fitted flow nozzles; 
niques — available at Pittsburgh Piping — sean toes” ae On te 
which provide greater safety, higher efh- Sepene ae iy ae sew 
ciency and longer life* from high-pressure, 


high-temperature piping. 








—se Pipe Bends , 

Copper Pipin Stainless Steel Pipi 

Conon Pe Stale Steet Pon AND EQUIPMENT COMPANY a 
Creased Bonds Welded Assemblies 158 49th Street — Pittsburgh, Penna. $ stiteseacec sees oll Se, Saline Steet 
6 ‘erento 


PRODUCTS AND SERVICES CO) ® . OFFICES IN PRINCIPAL CITIES 
Carbon Steei Piping Forged Piping Materials 
Cast tron Fittings Headers GU ae wenn sah Gaeeee + Waleteet Building 
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When trap is first installed, 

the inverted bucket is down 
and the valve is wide open. The 
large clearance between valve 
and seat minimizes restriction to 
condensate flow, contributing 
to large capacity. 


When steam is turned on, 

note how condensate (solid 
color) flows down between 
bucket and trap body, then up 
and out through orifice. Dirt is 
held in suspension and washed 
out when valve opens. 


When steam reaching trap 
displaces less than % of 
the water in the bucket, it 
floats, closing the valve. Gener- 
ous safety margin (dimension A) 
insures that steam will never 


reach trap orifice. 


When more condensate 

enters trap, the bucket 
loses buoyancy and pulls on 
valve lever. (Note how incom- 
ing air posses through bucket 
vent and collects at top of trap, 
awaiting discharge.) 


When weight of bucket 

times leverage overcomes 
pressure on valve, trap opens, 
creating momentary pressure 
drop that “pumps” condensate 
and non-condensibles from unit 
being drained. 


SEMI-STEEL BODY 
AND CAP. 250 LBS. 
DESIGN PRESSURE — 
HYDROSTATIC 
TESTED AT 500 LBS. 


EXTRA 
STRONG 
STAINLESS 
LEVER 


nese paawne | io 1 Look at this trap. Only 
STAINLESS BUCKET two moving parts. It’s 
non-clogging, non-stick- 
ing, made of corrosion 
resistant materials. It 
will provide trouble-free 
service for years and 
years. 


Time-Tested Inverted Buck Principle 


Provides Five Cost-Reduci enefits: 
The modern Armstrong Trap is unsurpassed in these five 
major contributions to plant operating efficiency: 


1. Fast heat-up—thanks to large condensate and air handling 
capacity. On batch or cycled production, you get maximum output 
per day. 

2. High heat transfer rate—quick opening creates a sudden 
surge of condensate and air from the unit being drained. This 
pumping action prevents stratification of incondensibles and insures 
complete drainage. Laboratory and field tests prove it produces 
higher heat transfer than is otherwise possible. 


3. Low Fuel Consumption—non-productive radiation losses are 
minimized because condensate is discharged at steam temperature 
as fast as it accumulates in the trap—you get more production 
per hour and per unit of fuel. And, there is no steam loss through 
the trap orifice. 

4. Continuity of operation—the trap always opens for conden- 
sate; the simple, sturdy, self-cleaning mechanism insures continuous 
operation between inspections without interruption of processing. 


5. Low Maintenance—no trap has ever gained so enviable a record 
for trouble-free service—ask anyone who has kept records. 


Free: Steam Trap Book — 

44 helpful pages on trap selection, installation maintenance, 

physical data and prices. Call your local Armstrong 
Representative or Distributor, or write: 


ARMSTRONG MACHINE WORKS 


810 Maple Street ¢ Three Rivers, Michigan 
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SSENGINEERS’ PREVIEW 


© WILLIAM F. RYAN, vice presi- 
dent, director, and senior consulting 
engineer of Stone & Webster Engi- 
neering Corp., has been nominated to 
serve as the 1956-57 president of the 
American Society of Mechanical 
Engineers, it was announced at the 
Society’s semi-annual meeting in 
Cleveland. 

The new president-nominee of 
ASME holds two degrees from Har- 
vard College, an AB degree awarded 
in 1911 and an MME degree con- 
ferred in 1913. In 1954, Catholic Uni- 
versity of America conferred upon 
him the degree of ScD. 

Dr. Ryan joined Stone & Webster 
Corp. in 1929 as a mechanical en- 


William F. Ryan 


gineer. He was named a vice presi- 
dent in 1950, after having served as 
assistant chief mechanical engineer, 
assistant engineering manager, and 
engineering manager. 

He joined ASME in 1917 and has 
served in numerous committee, divi- 
sional and delegate assignments for 
the Society. Currently, he is ASME 
representative on the Engineers Joint 
Council-Engineering Council for Pro- 
fessional Development Committee on 
Practice of Engineering and as ad- 
visory member of the Power Division 
Executive Committee. 

He is also active in other national 
and international organizations, in- 


cluding the NSPE, ASEE, United 


States Naval Institute, American 
Ordnance Association, ECPD, Inter- 
national Electro-Technical Commis- 
sion, and the Harvard Engineering 
Society. He is the author of numerous 
technical papers in the fields of heat 
and power and professional ethics. 
He holds a patent on a dual-circula- 
tion boiler. 


© GAS TURBINE-GENERATOR 
set rated 21,500 kw will be manu- 
factured by the General Electric Co. 
for Electricidad de Caracas, a utility 
serving the capital of Venezuela. 
This new unit will be the largest gas 
turbine yet manufactured in the 
Western Hemisphere. It will be in- 
stalled in the new El Convento sta 
tion of Electricidad de Caracas and 
used for daily peak load operation. 
The gas turbine will use natural gas 
as fuel, but is also designed for dual 
fuel operation, changing from gas to 
distillate oil as necessary. The unit of 
simple-cycle, single shaft type will 
be designed for completely automa- 
tic, unattended operation. Nominal 
rating of 21,500 kw is for opera- 
tion at an air temperature of 68 F at 
an altitude of 3,000 ft above sea 
level. It is scheduled for shipment in 
1957. 


@© CEREMONIES at the Pacific 
Switchgear Division plant of Federal 
Pacific Electric Co., marked the com- 
pletion of the 1000th oil circuit 
breaker with rating of 115 kv or 
higher. The breaker, rated at 5,000,- 
000 kva at 230 kv, was presented to 
N. R. Sutherland, president of Pacific 
Gas & Electric Co. during open 
house ceremonies attended by AIEE 
members during their west coast 
meeting. 


© MUSIC by the Numbers: — Da- 
tatron, a quarter-million-dollar 
electronic brain, has composed his- 
tory’s first ballad by automation. 
Ending a month of rumors, the 
ElectroData Division of Burroughs 
Corp. has announced that its mathe- 
maticians have succeeded in pro- 
gramming its superfast computer 
to write melodies automatically at 





© HAROLD J. PETERSEN was 
elected May 15, 1956 to the posi- 
tion of vice president and power 
consultant for United Engineers & 
Constructors Inc. Immediately be- 
fore joining United Engineers, he 
had served since 1937 as chief 
mechanical engineer for the Ten- 
nessee Valley Authority at Knox- 


In official ceremony June 22 at Chicago headquarters of 
National Safety Council, George MacDonald, Senior Con- 
sulting Engineer of the Council (left) presents to Chester R. 
Earle, executive editor of POWER ENGINEERING, the plaque 
recording the Council's 1955 Public Interest Award for ex- 
ceptional service to safety. This service consisted of pub- 
lication in POWER ENGINEERING of numerous articles on aspects 
of power plant safety, as noted on page 3, June issue 





a rate of 1,000 per hour, based on 
arithmetic note selection. Electro- 
Data officials emphasized that mu- 
sic-by-the-numbers is “an experi- 
ment of mathematical importance 
only,” carried out in Datatron’s 


spare time. Although chiefly pre- 
occupied with scientific and busi- 
ness computing, Datatron has per- 
formed other human high-jinks 
lately — including correct forecasts 
on the outcome of four New Year's 
Day football bow! classics. 


© SAN DIEGO Gas and Electric 
Company has ordered a 100,000 kw 
steam turbine-generator unit for its 
Encina station located at Carlsbad, 
Calif., from the General Electric Co. 
A tandem-compound, double-flow, 
reheat turbine with 23-inch last stage 
buckets will drive the generator, 
which is rated at 129,705 kva. The 
turbine will operate under an initial 
steam pressure of 1450-psig at 1000 
F, with reheat temperature of 1000 





Andrew W. Kramer, editor (left), and Richard H. Morris, 
editorial director, POWER ENGINEERING, stand before trans- 
mission line map at 5th World Power Conference held in 
Vienna, Austria, June 17 to 24, 1956. Their report on the 
features of the Conference will appear in our September issue 


Harold J. Petersen 


ville, Tenn. During this period, he 
supervised the designing of 7,500,- 
000 kw of power equipment at 
seven TVA steam plants. 

Mr. Petersen was born in Daven- 
port, lowa, in 1900. He was gradu- 
ated in 1923 from Iowa State Col- 
lege at Ames, Iowa, with a B.S. in 
Civil Engineering. His first position 
was with U. S. Coast and Geodetic 
Survey. He then served as office en- 
gineer for Watson-Garris Consult- 
ing engineers, as chief draftsman 
for the City of Miami, Fla., and 
later, for three years, served in 
Southeastern Engineering Co. on 
the design of the Gorgas plant of 
Alabama Power Co. and Atkinson 
Steam plant of Georgia Power Co. 
Followed five years as mechanical 
engineer for Safe Harbor Water 
Power Corp., and a year designing 
an industrial water supply system 
for the City of Birmingham. 

Mr. Petersen is a member of 
Sigma Chi, and ASME and former 
chairman of the East Tennessee 
section of ASME. He has presented 
many papers on power plant en- 
gineering before American Power 
Conference, ASME and AIEE. He 
has also written numerous articles 
in POWER ENGINEERING, Combus- 
tion, Mechanical Engineering. 
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WHAT’S DE LAVAL GOT TO DO WITH NUCLEAR FISSION?... 








Right now De Laval is making an im- 
portant contribution to the efficiency of 
America’s first commercially-built, full- 
scale atomic power plant for the gen- 
eration of electricity. 


Under construction by the Duquesne 
Light Company at Shippingport, Pa. 
... this revolutionary power plant will 
be equipped with a De Laval “Uni- 
Matic’® Turbine Oil Purifier—provid- 
ing completely dependable protection 
for turbine lubricating oil. 


For forty years, De Laval Industrial 
Purifiers have set the highest standards 
for efficiency and dependability... 
have provided vital protection in plants 
from coast to coast. 


In the atomic age...De Laval will 
continue its major contributions! 





2) =e \Y/.\ 


Industrial Purifiers 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO. 201 E. Milibrae Ave., Millbrae, Calif. 
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S=WHAT THEY TELL US 


THIS COMMENT on the ques- 
tion and answer, Reason for the 
Brush, page 6, June 1956 issue, came 
to us from a reader who has had more 
than 50 years of active experience. 
He said that while operating close to 
the salt water where d-c from elec- 
tric railway return currents have a 
“habit of detouring’’ there was an 
ever-present danger; he recalled: 


In one particular instance, where 
the addition of a carbon brush was 
not relieving the situation, it was 
found that the resistance of the brush 
itself was sufficiently high to cause the 
“stray current” to seek other paths. 
This was overcome by use of a copper 
brush made up of copper gauze which 
cured the condition completely. The 
use of a low-reading ammeter and 
sometimes a milliammeter indicated 
at once the effect of the brush as a 
mitigating measure. 


IT IS EARNESTLY HOPED that 
the implications of your article, 
Pumped Storage Forges Ahead, 
March 1956 issue, will induce efforts 
to make use of all our available re- 
placeable natural resources, wrote 
one of our readers. He said: 


This article is most timely. In the 
almost universal drive to develop 
primary atomic and related sources of 
power, there must of necessity ensue 
a period when the use of fossil fuel 
sources must continue, so the deple- 
tion of irreplaceable natural resources 
must go on at an ever-increasing rate. 
Actually, the reduction of this rate of 
depletion is still some years away. 

The more efficient utilization of 
our existing energy sources has been 
greatly improved but when one real- 
izes how even our best thermal es- 
tablishments are below 40 per cent 
“coal pile to bus,”’ the economic ad- 
vantage with Pumped Storage of be- 
ing able to obtain an over-all efficiency 
of 60 per cent plus, from afterbay to 
afterbay, is certainly a goal not to be 
ignored. In fact, it deserves exhaustive 
studies by every possible authority. 

We have for instance, except to a 
limited extent in the technical press, 
had little publicity given to the de- 
velopment of the Wisconsin River 
which has been termed ‘‘the hardest 
working river in the United States.”’ 
And this has all been accomplished 
without financial aid from federal 
or public sources. Compared to the 
TVA activities, the Wisconsin River 
development is well worth keeping in 
mind as a truly typical example of 
unsubsidized approach. 

A positive advantage of Pumped 
Storage is the possibility of being 
able to use fully tested and developed 


equipment readily with no uncertain 
factors to be provided. 

It would be of interest to have in- 
formation relative to the peaking 
service of various projects. Where 
operation is codrdinated with thermal 
generation, kilowatt hours rather than 
kilowatts are a factor although peak 
loads for a hydro station reduce the 
head materially with attendant loss 
in kilowatt capacity. 

A method of approach which has 
received active attention in Great 
Britain has been the development of 
an air motor driven generator with 
air current developed in a chimney. 
This approach seems encouraging in 
view of the constant availability of 
an air current less subject to fluctua- 
tions due to weather conditions and 
dependence on a breeze, as is neces- 
sary with the windmill type of gen- 
erating unit. 

While it seems almost too much to 
expect to have wind or air driven 
generating units supplying suitable 
motor driven pumps to keep the fore- 
bay level close to normal, it is a goal 
well worth while. And particularly 
as the power is independent of the 
main system operation. And the most 
valuable element is the possible non- 
use of power from a thermal generat- 
ing source. 

The table of definitions on page 
105 is excellent and deserves com- 
mendation in view of the “‘loose’’ us- 
age of the terms concerned when the 
meanings are not too well understood. 

Incidentally, there has been pub- 
lished information about a project 
in Italy where salt water is pumped to 
an elevated reservoir with power from 
a wind driven generator unit and is 
subsequently used by a water motor 
driven generator unit for power use. 

C. F. von Dannenberg 


MANY ENGINEERS have used 
our famous Power Plant Primer, 
written by Andy Kramer, as part of 
their instructional material in various 
power plant courses. Here is a recent 
typical example. 

Michael Zulkoski, Instructor of the 
Mineral Industries Extension Serv- 
ices, The Pennsylvania State Uni- 
versity, told us recently: 


Your booklet, entitled A Power 
Plant Primer, has been used as part 
of the reference material for an in- 
dustrial coal salesmen’s course on 
this campus. We are interested in ob- 
taining 50 copies at this time. 

This course was inaugurated 
through the interest of the American 
Coal Sales Association in 1953. It is 
designed to give the participants 
basic knowledge of combustion of 
coal relative to the various methods 


of firing. Continued sponsorship of 
this course by the Association attests 
its value to the participants. 


Those conducting the course obvi- 
ously realize that in order to under- 
stand the importance of the combus- 
tion of coal, a knowledge of how it fits 
into the entire power plant picture is 
very desirable for coal salesmen. 

Of course we at once made arrange- 
ments to supply Mr. Zulkoski with 
the copies requested, and we are 
naturally quite pleased to have them 
used in this way. 


FROM ENGLAND a reader wrote 
for the names of manufacturers of 
mobile steam generators. These were 
sent immediately, together with the 
following notes: 

Some installations of mobile steam 
generators have been made in high- 
way trucks in this country, the units 
being mounted either on flat-bed 
trucks or trailers, depending pri- 
marily on the size. Portable units of 
the same design, but somewhat 
smaller, have been used to furnish 
heat in buildings under construction 
before the permanent boilers are 
completed a Steam hose connects 
the outdoor unit with the steam sys- 
tem inside the building. 

It is possible, of course, to bring in 
a “retired’’ steam locomotive for 
emergency steam supplies, but both 
emergencies and steam locomotives 
are becoming somewhat rare these 
days. An emergency which knocks 
out the steam generator stands a 
good chance of knocking out the load 
as well; hence, no need for an emer- 
gency unit. This is true because it 
usually takes a flood or something 
similar to cause shutdown. 

Much more attention is being given 
now to emergency electric power 
generation, which is being accom- 
plished with mobile gas turbines and 
diesel units. A number of companies 
are becoming interested in this prob- 
lem here, and several are watching 
with considerable attention. 




















“Boss, you know the sol- 
vent storage shed we had?” 
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the blow-off valve trend 
on “package” boilers is 
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@ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, - 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 

The Yarway Seatless Blow-Off Valve, with 


PREFERRED UTILITIES 


® Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 

also available, 


VALVES 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


@Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 
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The tougher the duty, the more 
























































Mechanical Draft Fan Gyrol Fluid Drive Motor 





LARGER MECHANICAL DRAFT FANS -— Gjrol Fluid Drive gives you the kind 
of accurate, efficient control of mechanical draft that results in important power savings 
longer equipment life. The reason: Fluid Drive’s infinitely adjustable speed control, which 
enables each fan to operate at its optimum design or selection point. 

This adjustable-speed feature saves horsepower, gives good, stable volume and pres- 
sure control over the operating range . . . simplifies motor-starting equipment . . . reduces 
damaging high- and long-duration inrush currents on the motors . . . provides no-load 
starting of high WR?s that exist in the new, high-volume, high-pressure fan wheels. 

What's more, it prolongs life of fan bearings; reduces fly-ash abrasion on fan wheel, 
fan scroll, inlet boxes, and breeching connections. When you add to these advantages the 
reduction in noise level, it becomes increasingly clear that the tougher the duty, the more 
you need Gyrol Fluid Drive for control of mechanical draft. 
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Rugged constant-speed American Blower Smooth, 
induction motor Gyrol Fluid Drive adjustable-speed control 
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you need Gyrol. Fluid Drive 
































Boiler Feed Pump Gyrol Fluid Drive Motor 








LARGER BOILER FEED PUMPS  — As larger boiler feed pumps are built, there is 
a greater need for higher efficiencies and more accurate control. That’s why more and more 
consulting and utility engineers are recommending Gyrol Fluid Drive. 

You see, Gyrol Fluid Drive offers adjustable-speed pump control that saves power 
over the entire operating range by eliminating wasteful throttling. Then, too, Fluid Drive 
reduces wear on bearings and other vital parts by operating the pump at speeds that fit 
boiler demands. Paralleling of pumps is simplified. And emergency changeover from oper- 
ating to standby pump is fast and foolproof—there’s no need for boiler shutdown. 

If your plant expansion calls for boiler feed pump control, it will pay you to talk 
to an American Blower engineer. He can show you where Gyrol Fluid Drive can save power, 
cut costs, give you a more efficient operation. Contact our nearest branch office, or write us 
direct. American Blower Corporation, Detroit 32, Michigan. In Canada: Canadian Sirocco 
Company, Ltd., Windsor, Ontario. 


AMERICAN 


Division of American-Standard 
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ERIE City STEAM 





THIS $50,000,000 PLANT 


Processes Natural Gas, Air, Water and Suiphi 
to produce a variety of Petrochemical Prod uc 
most important of which is Acrylonitrile, _ 
basic to farm and industry 


| » Saree is the keystone of petrochemical processing, and that is why we are 
proud to have Erie City steam generators selected for this important operation. 
Cyanamid’s Fortier Plant gets its natural gas from the abundant Louisiana oil fields, 
its water from “‘ole man river”’ and its process steam from three Erie City 
200,000 lbs./hr. steam generators. 
Erie City has over forty years experience with 2-drum boilers gained in hundreds of 
installations. The basic 2-drum design, pioneered by Erie City, has been modified 
in a compact design to incorporate a completely water cooled furnace as an integral 
part of the main circulation system. Heavy refractory furnace linings are thus 
eliminated and continuously high ratings can be carried. Erie City 2-drum boilers 
permit wide flexibility, quick response to load changes and produce steam of high quality. 
Erie City designs and manufactures all major components of its broad line of 
steam generators and offers undivided responsibility. For concise information about 
the complete line, ask for Bulletin SB-5033. 


' You can depend on Erie City for sound engineering 
TT) Sheed ERIE CITY IRON WORKS - Ex, 22. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATE 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 


6 Years i* se 
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--- powers processing at 
FO RTIER PLANT, New Orleans, La. 
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Two photos of the same filter pad (approximately % actual size) 
showing the amount of insolubles in just 5 lbs. of Kansas Rock Salt 


You don’t pay for sludge like this 
when you buy Morton Purex Salt 


When you buy Morton can be used in bulk wet-storage systems and in the 
Purex Salt, you get high Morton Model-E Brinemaker. 


purity evaporated salt that 
is made in a controlled-par- For more information about Morton Purex Salt or for 


ticle size to prevent packing /ree, expert help on any water softening or brine making 
and channeling. None of your freight bill or purchase problem, write or wire: 
price goes toward paying for shale and sulphates. . . in- 
solubles like those showing on the filter pad above. (And 


the cost can be considerable. In every 100 lbs. of any type 
of rock salt, you are paying for up to 5 lbs. of insolubles. ) Mi yo Lemay cal 


INDUSTRIAL DIVISION 





With Purex, no time or labor is spent in cleaning out 
insoluble matter from your brine making system to keep 
it functioning at peak capacity. For Purex is 100% Dept. POE-8, 120 So. La Salle Street, 
soluble. Morton Purex will leave no accumulation of Chicago 3, Illinois 
material in either the brine or water softener tanks. It 
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Piston-Type CV-P. For high-duty service. 
Extremely precise positioning gives you 
superb operating characteristics. Range- 
ability is high. Response can be character- 
ized to meet your operating requirements. 
Designed for those applications which de- 
mand the ultimate in valve-operating force 
.... where you want the finest valve money 
can buy. Hand wheel is optional. 


NOW 


the right valves 
for more jobs! 


Now you can apply high-quality Copes-Vulcan 
Valves to any application, at unlimited pressures 
in sizes up to 12 inches. Simplified design gives 
you this new versatility, plus high standards of 
performance for broader applications. Too, you 
will get the Copes-Vulcan custom-design, with 
ports exactly suited to the requirements of your operation. 

Get in touch with your Copes-Vulcan man. He can help you 
apply the new Copes-Vulcan Valves to your control requirements. 
You'll get real dollars-and-cents savings in operational cost with 
less downtime in even those troublesome spots where ordinary 
valves are inadequate. Write for Bulletin 1027. 


Diaphragm-Type CV-D. Either > : ed 
direct or reverse acting. High . : 
rangeability. Optional fea- : 
tures include: Cooling fins 

and lubricator for stuffing 

box that will maintain low 

friction over longer packing 

life; hand wheel for emer- 

gency operation. 


COPES-VULCAN DIVISION S% Mhiltedlay 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA SIOOESISE 
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TERRY SOLID-WHEEL siMPLIClT y 


MEANS SUSTAINED HP 


A Terry solid-wheel turbine is simplicity itself. 
Particularly the rotor. This is a single forging 
of special composition steel. And, unlike a 
built-up wheel, has no separate parts to loosen 
or work out. 


Blade wear which might occur after years 
and years of usage is of little consequence, 
because the power-producing action of the 
steam takes place on the curved surfaces at the 
backs of the buckets. Thus wear does not 
materially affect horsepower or efficiency. 


The blades can’t foul. There is a one inch 
clearance on either side of the wheel and, in 
addition, the blades are double rim protected. 
There is no need for close axial blade clearance, 
because the steam enters the buckets at right 
angles to the shaft. 


Perhaps you, too, can profit from Terry solid- 
wheel stamina. Bulletin S-116 gives complete 
details. Send for a copy today. 


TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONNECTICUT 





This Terry solid-wheel turbo-geared unit is rated 
600 hp, 4000/650 rpm for 820 psi, 825°F steam with 
275 psi back pressure. 


For more data circle 511 on Post Card 
POWER ENGINEERING 











NALCO blue 


that signals 
CORROSION PREVENTION 


Nalco blue on these exposed cooling unit downs that are frequently caused by damaging corrosion. 
coils is the visible evidence of effective corrosion preven- Call your Nalco Representative for some facts and 
tion at work. Nalco System chemicals used in this instal- figures on Nalco System protection and economy. 
lation form a tough protective film of characteristic blue 
color on all ferrous metal surfaces. The metal is literally yoenrecharonytane ALUMINATE CORPORATION 
sealed off from direct contact with water, air and fumes, ere Telephone: POrtsmouth 7-7240 i tai 
yet the film itself will not impair heat transfer efficiency. NOMTNOWERTENSS CanED SEaaal, TaRWeoen COED ALADICAs 
Similar Nalco protection for your plant can cut mainte- ITALY:Naleo Ri -mcny oo sigs: pamoscmaipaponeEs 


, WEST GERMANY: Deutsche Nalco-Chemie GmbH 
nance costs and protect you against unscheduled shut- SPAIN: Nalco Espanola, S.A. Pe eT eT ee 


THE 


e*eeeeeneee#ee. *eeeeweneenereeeweensepeeeeeneeeeeneeeneeneeeeeeeeeeeeeeeeenenneneneeneeee 


SYSTEM Serving Industry throug” Practical Applied Science 
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mae VALVE TIPS: | 


Advantages of Packless Construction 


in Temperature Regulating Valves 


One of the biggest headaches in regu- 
lating valve maintenance is repacking 
stuffing boxes. 

How often a valve needs repacking, 
how much time it takes, and the cost 
of the system downtime all vary with 
the construction of the regulator and 
the service it’s used for. No matter 
how you calculate all these variables 
it’s still a headache—and an expensive 
one. 

In the temperature regulator shown 
above (Spence Type ET150) stuffing 
boxes are eliminated. This is done by 
what is known as “balanced” dia- 
phragm construction. You can see in 
the cutaway drawing that pressure is 
applied to both sides of the large metal 
diaphragm. The upper side is exposed 
to delivery steam pressure and the lower 
side is exposed to loading pressure ap- 
plied by the pilot. When the pilot 
closes, both delivery pressure and load 
ing pressure are equalized through the 
bleedport and connecting tubing. 

This construction not only does away 
with repacking problems, but it makes 
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possible additional savings as well. For 
example, you will note in the sectional 
blow-up that this design eliminates a 
closely fitted stem and guide. Dirt or 
other foreign matter doesn’t have much 
of a chance to lodge between these parts 
and cause sticking. 

Another cause of binding or sticking, 
uneven expansion of closely fitted parts, 
is also eliminated with this design. In 
addition, valve stem wear is reduced 
for the same reason. 

Lower maintenance is not the only 
advantage of this packless construction. 
Accuracy of regulation is also improved 
because friction due to a stuffing box, 
dirt, or uneven expansion is not a prob- 
lem. The large, balanced metal dia- 
phragm is more sensitive to slight 
changes in pressure. 


Guaranteed Not To Wiredraw 


If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
these grooves can be another expensive 
item — directly charged against the 
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Shown here is the single-seat packiess construc- 
tion of the Spence ET150 Temperature Regulator. 


regulating valve. Fortunately, you can 
eliminate these costly leaks by specify- 
ing a temperature regulator that is 
guaranteed not to wiredraw. 

Spence makes such a guarantee be- 
cause their seats and discs are made of 
SECO Metal. Over 20 years experience 
with this special alloy has failed to pro- 
duce a single case where a SECO Metal 
seat or disc had been cut by steam. All 
that’s required is an approved strainer 
located ahead of the regulating valve. 
Expensive steam leaks just can’t hap- 
pen with this combination of SECO 
Metal and single-seat design. 

If you would like to have more 
information on Spence Temperature 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in- 
cluded. Write for your copy today. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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Second “outdoor type” FW steam 


W LOAD FACTOR 


installed at new 


Prefabricated at the job site, 
panel construction of furnace 
side-waterwalls, radiant super- 
heater and division waterwall 
made possible significant savings 
in steam generator construction 
costs. 


Cross-section of Martins Creek 

No. 2 steam generator, designed 

for continuous rated capacity of 

1,200,000 Ibs/hr at 1325 psig 

normal, 955F. Divided furnace; 

; combination radiant and convec- 

i} ) .- \ tion superheater, two continuous 

jf i : | \ > 1 ree loop economizers, weather- 
j j j AF \! ' proofed outdoor type. 

| 
| 
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generator, designed for 


Martins Creek Steam Electric Station 


Built for “below zero” winter conditions, No. 2 unit 
raises capability of this modern steam generating plant 


of Pennsylvania Power & Light Company to 320,000 kw. 


NLIKE most new steam generators that are 
U installed for base load operation, with 
peak loads being carried on older, less efficient 
units, the new No. 2 Foster Wheeler steam gen- 
erator at Martins Creek is intended at the be- 
ginning to operate at only 20 to 40 per cent 
capacity. 

Like the No. 1 FW steam generator at this 
station, it is a peak load unit. It has the requis- 
ite control facilities so that it quickly can help 
meet the early morning demand present in the 
PP&L system. For these heavy load periods, it 
provides the desired additional capacity eco- 
nomically, at minimum total annual cost — the 
major portion of the power being provided by 
other stations of the system where the delivered 
fuel cost is appreciably lower. 

The eleventh FW unit now serving the Penn- 
sylvania Power & Light Company, this Martins 
Creek steam. generator has an 8-hour-peak ca- 
pacity of 1,300,000 lbs/hr at 1325 psig, 955F 
at the superheater outlet. Final steam tempera- 
ture is held constant at all loads from 325,000 
lb per hr to full load. Of the single drum, non- 
reheat type, it supplies steam to a turbine gen- 


View looking south showing Pennsylvania Power 

& Light Company’s new Martins Creek Steam 

Electric Station. 
erator with a nameplate rating of 132,500 kw. 
Two Foster Wheeler ball mill pulverizers fur- 
nish bituminous coal to twelve 30-inch FW 
intervane burners. 

Backed by more than 50 years’ experience 
in power plant equipment pioneering, steam 
generators by Foster Wheeler assure efficient, 
dependable performance at low overall cost. 
Whatever your requirements, it will pay you 
to consult us. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


FosTER W WHEELER 


NEW YORK * LONDON * 


PARIS * ST. CATHARINES, ONT. 
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... ‘After these two experiences 
with FUSETRON dual-element Fuses, 


we use them throughout our Entire 
Plant.” i lta 


(Division of Simmons Co.) ROSEMARY MFG. CO. 
ROANOKE RAPIDS, N. C. 


“SOLENOIDS WERE BURNING UP AND STARTING FIRES 
— Until we changed to FUSETRON FUSES.”’ 


“A fire in our weaving room is just about the gravest danger we can face. If 
the fire isn’t checked immediately, it can quickly spread throughout the room. 


“You can imagine then how concerned we were with fires started by solenoids 
burning up in heavy lint locations. With 500 looms in use in 3 weaving rooms, 
we didn’t know where to expect the next fire. 

“‘We definitely had to find safer solenoid protection than we were getting from 
one-time ordinary fuses in use. We decided to try Fusetron dual-element fuses 
and installed them in the summer of 1954. 


“Tt was a big relief when Fusetron fuses turned out to be the answer. I'll 
knock on wood, but we haven’t had a fire since we installed them. 


“In addition, this move to Fusetron fuses also cut production costs. We 
eliminated needless down-periods and we no longer have to repair or replace 
burned-out solenoids.” 


“WE CUT UNNECESSARY DOWN-TIME AND MAINTENANCE 
COSTS By installing FUSETRON FUSES.” 


“Several years ago we had a heating problem in our main panels that was 
causing ordinary renewable fuses to blow. 


“These outages occurred several times weekly in each panel, so down-time 
costs were really adding up and costing our company money. 

“Also, after each blow our maintenance men would spend time checking the 
circuit for trouble, only to find the outage was caused by excessive heating in 
the panel. 


“‘We discussed the situation with a salesman and he showed us that Fusetron 
dual-element fuses were cooler operating and would eliminate our trouble. 


“They sure did! The change to Fusetron fuses of proper size for safe protec- 
tion was completed in 1953. We haven’t had any unnecessary shut-downs since 
then. 

“Our maintenance men sure like the change. Any outage today indicates 
trouble, and the men know they are not wasting time when they check the circuit. 

“Because of this and other satisfactory experiences with Fusetron fuses, we 
individually protect all our motors with them as well as using them throughout 
the rest of the electrical system. 

“I wish we had kept a record to show how much money we saved by equipping 
each motor with Fusetron fuses. I am reasonably certain that the difference in 
motor burnouts alone would represent considerable money.”’ 
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You too, CAN REDUCE FIRE HAZARDS 
AND DOWN-PERIODS 
by installing FUSETRON FUSES! 


They provide 10 Point Protection 








High interrupting capacity—protect against heaviest 
short-circuits. Have proven on tests to open safely on 
circuits set to deliver in excess of 100,000 amperes. 
Protect against needless blows caused by harmless 
overloads. 

Protect against needless blows caused by excessive 
heating—lesser resistance results in cooler operation. 


Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 


Protect motors against burnout from overloads. 








f 


y 


ff 


/ 


Protect motors against burnout due to single phasing. 
Give DOUBLE burnout protection to large motors — 
without extra cost. 

Make protection of small motors simple and 
inexpensive. 

Protect against waste of space and money — permit 
use of proper size switches and panels. 


Protect coils, transformers and solenoids against 
burnout. 


——._ Write for bulletin FIS. 

















o 8B aoe NOU f& WO WD 


FOR LOADS ABOVE 600 
AND UP TO 5,000 AMPS., 
Use BUSS Hi-Cap Fuses... 
They have an interrupting capacity 


sufficient to handle any fault current 
regardless of system growth. 


They can be coordinated with 
Fusetron fuses on feeder and 
branch circuits to limit fault 
outages to circuit of origin. 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


BUSSMANN MFG. CO. _ Div. McGraw Electric Co. Wy 


University at Jefferson St. Louis 7, Mo. 


For more data circle 516 on Post Card 





(ER FIRING FOR 
) ID SATISFACTION 
Coal, Burned With a DETROIT STOKER 
Offers Many Advantages, Proven By 


Thousands of Installations 
ee = on Te DETROIT ROTOSTOKER 


Spreader stoker with OVER- 
THROW ROTORS that dis- 
tribute the fuel uniformly in the 
furnace. Fine particles burned 
in suspension and coarse coal, 
burned on the grate. Four types 
of grates are available. Roto- 
Stokers burn successfully an 
extremely wide range of fuels 
without any special prepara- 
tion. In combination with coal, 
RotoStokers also successfully 
burn wood and other refuse. 


DETROIT UNISTOKER 


Plunger feed, side- 
cleaning stoker is 
available in various 
sizes for 125 to 250 
horsepower boilers. 
Full-housed blower 
either motor or steam 
turbine driven, 
mounted at stoker 
front. Adjustable Feed 
provides for either 
manual or automatic 
coal feed control. 


DETROIT ROTOGRATE STOKER 


Spreader stoker with 
FORWARD MOVING 
GRATES for medium 
and large boilers up to 
approximately 400,000 
pounds of steam per 
hour. Screenings or 
crushed run-of-mine 
coal used without grind- 
ing or pulverizing. Suc- 
cessfully burns a wide 
range of fuels, including lower grades of Bituminous Coal 
irate ane 7 Be tt, eee and Lignites . . . with preheated air if desired. Higher 
he burning rates for longer periods with low excess air and 
DETROIT LOSTOKER si without slagging or clinkering difficulties. Combustible 


Has Detroit Adjustable Feed (Coal Feed Control). |, in ash is unusually low. 


A complete firing unit. 
Compact—single re- 


be — 
tort—mechanically hi a 
driven—plunger feed is ke T Pe4 © é T - T  @ K E 4 
—side-cleaning design. : 
Many sizes and capa-  « © 4 r A wd ¥y 


cities for various types 

of betes. Sagi, oo GENERAL MOTORS BLDG., DETROIT 2, MICH. 
cessible,dependable.A = 

great coal saver. oe District Offices in Principal Cities * Works at Monroe, Mich. 
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SSHELPFUL BULLETINS 


INSTRUMENTS AND CONTROLS 


O1 Test Instrument Guide — In- 
struments for testing and calibrating cur- 
rent actuated protective devices are de- 
scribed in 68-pp Catalog 3561. Covers 
standard and special equipment for safety 
testing protective relays, oil circuit re- 
closers and related devices, and contains 
product descriptions, application recom- 
mendations, illustrations, schematic dia- 
grams and technical data. Catalog also 
provides a recapitulation of relay testing 
practice today, with recommendations on 
rapid and safe new techniques to inspect 
critical protective equipment on installa- 
tion and afterward. Multi-Amp Corp. 


102 Temperature Controls — This 
8-pp condensed catalog contains model 
illustrations and brief descriptions of tem- 
perature controls and allied equipment for 
industrial heating and refrigeration. These 
are applications rangingfrom — 30 to 1200 
F. ettaded are recording, indicating, non- 
indicating controls; thermometers, bulb 
installation accessories, process timers, gas 
pilots. The Partlow Corp. 


103 Fault Locator—This 12-pp 
booklet describes the Brunt Faultfinder 

a combination ground detector and fault 
locator used to detect and locate accidental 
grounds on normally ungrounded electrical 
power circuits of up to 600-v a-c or d-c 
while these circuits are energized. Covers 
such aspects as interpretation of signal 
and determination of fault, lists applica- 
tions and includes service instructions and 
specifications. Parr Mfg. Corp. 


104 Versatile Instrument — Six-pp 
Bulletin 301 discusses applications for, 
and features of, manufacturer’s Trans- 
ometer which comprises a positive dis- 
placement type flow meter with a pneu- 
matic signal transmitter. Shows how the 
device is used for flow, ratio and combus- 
tion control; for multiple fuel totalization, 
and for interchangeable control in fuel 
switchover. Lists viscous and other liquids 
this instrument will handle. Ranges, spe- 
cifications and performance features are 
also given. Askania Regulator Co. 


105 Smoke Density Indicator — 
Details of company’s Fireye FE-3 smoke 
density indicator system are presented in 
Bulletin CM-22. Illustrated with photos 
and drawings, the bulletin gives operating 
and specification data. Installation infor- 
mation is provided in schematic draw- 
ings. Three smoke recorders for use with 
the system are described. Combustion 
Control Div., Electronics Corp. of America. 


106 Armored Rotameters — 
Twelve-pp Bulletin 130 contains photos 
and cutaway drawings of company’s 
armored rotameters and also describes all 
types of indicating and transmitting ex- 
tensions available. Includes details of 
design and construction, capacity charts 
and principles of operation. Brooks Rota- 
meter Co. 


107 
233F, 


tions, 


Leak Detector — Bulletin GEC- 
8 pp, describes features, specifica- 
and operation of a portable instru- 
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ment for locating leaks in closed systems. 
Applications in various industries are also 
described. General Electric Co. 


108 Thermocouple Data — Bulle- 
tin F-5228-3, 40 pp, discusses construction 
and use of thermocouples and radiation 
detectors in industrial control applications. 
Included is information on how to check, 
make, and select and size thermocouples. 
Standard thermocouple temperature-mil- 
livolt equivalents with temperatures being 
expressed on the International Tempera- 
ture Scale of 1948 are also included. 
Electromotive force is expressed in abso- 
lute units. Wheelco Instruments Div., 
Barber-Colman Co. 


MECHANICAL POWER 
TRANSMISSION 
109 Fluid Drives — Bulletin 9919 


covers application of company’s fluid drives 
in the petroleum industry and describes 
their advantages as applied to pipe-line 
compressor stations, refineries and other 
petroleum industry applications. A cross- 
section drawing and flow diagram show 
operation. American Blower Corp. 


110 Worm Gear Drive — Advan- 
tages of company’s worm gear drives are 
outlined in illustrated Form 521. Typical 
applications are described and various 
types of units are pictured. The Cleveland 
Worm and Gear Co. 


111 > Power Transmission Equip- 
ment — Form 1200, 12 pp, features flexi- 
ble couplings, variable speed pulleys and 
transmissions, and universal joints and 
motor bases. Information includes operat- 
ing data, horsepower ratings, sizes and 
types for countless applications and widely 
varying working conditions. Lovejoy Flex- 
ible Coupling Co. 


112 vV-S_ Transmission — How to 
provide simple, direct, low cost speed ad- 
justment for all machines using V-belts 
is told in this 12-pp bulletin. Describes 
operation of company’s variable speed 
transmissions, and includes dimension 
charts, drive data, application chart, 
selection formula. Maurey Mfg. Corp. 


113 Power Take-Offs — Bulletin 308 
8 pp, provides horsepower and torque ca- 
pacities, side pull limitations, and dimen- 
sions for all of company’s friction power 
take-offs, including the S P line for high- 
speed, high-output industrial engines. This 
line ranges from 95 to 602 hp in capacity. 
Twin Dise Clutch Co. 


114 Internally Geared Power — 
Featuring latest design improvements in 
gearmotors and embodying 60 multicolor 
illustrations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from 144 to 30 hp with gear 
ratios as high as 10:1. Cross-sectional de- 
tails and enlargements of outstanding fea- 
tures are included, as well as a discussion 
of use of elliptoidal helical gears, and a 
chart graphing degrees of tempering of 
gear teeth. U. S. Electrical Motors Ine. 


115 High-Speed Reduction Gears 
— Descriptive Bulletin DB 1165 describes 
high-speed reduction gears for mechanical- 
drive steam turbines having capacities 
from 50 to 5000 hp. Illustrated bulletin 
describes various parts of gear assembly, 
lists dimensional and weight specifications, 
and includes drawings of assembly. West- 
inghouse Electric Corp. 


116 Variable, Combination Pulley 
— Catalog 60A, 18 pp, illustrates and 
describes company’s variable pulleys and 
combination pulleys, including accessories. 
Rating and dimension tables are designed 
to facilitate selections. Lewellen Mfg. Co. 


117 Precision Roller Bearings — 
Data on sizes, capacities, and mounting 
details for precision roller bearings is con- 
tained in Bulletin H-54A, 58 pp. Items 
covered are company’s Series SR and SE 
Multirol bearings; Series CF, SCF, and 
CYR Camrol bearings; and Series MT, 
SG and CT Guiderol bearings. Also de- 
scribed are band-saw guide wheels. Seal 
combinations available are also covered. 
Dimensions, load capacities, and recom- 
mended uses for these bearings are listed 
in detail. A special feature of this hand- 
book is a chart listing stock numbers of 
interchangeable bearings of various manu- 
facturers. McGill Mfg. Co., Inc. 


HEATING, COOLING 


118 Gas Heating Equipment — 
Comprehensive Catalog GN-56, 24 pp, 
presents suspended gas unit heaters, both 
fan and blower types, in capacities from 
25,000 to 250,000 Btu; a deluxe suspended 
unit heater; a floor model; duct furnaces; 
and a horizontal furnace. In addition to 
specifications, construction details and 
dimensions drawings and tables, catalog 
also provides installation agg, ation and 
application ideas. Reznor Mfg. (€ 


119 On Unit Heaters — Latest im- 
provements, specifications and perform- 
ance data for Herman Nelson horizontal 
and vertical unit heaters are covered in 
36-pp Bulletin 700A. Includes complete 
hot water and steam performance tables, 
dimensions, selections, applications, de- 
scriptions of cabinets, nasi motor 
mountings, fans and accessories, controls. 
Also provided are suggested layouts, pip- 
ing diagrams, other technical data. Ameri- 
can Air Filter Co., Inc. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 121 and 122 











120 Heating Cable — Ten-pp Bulle- 
tin 19-675 contains product, application, 
installation information, and collateral 
data to help in selection of heating cable 
for any specific job. Three types are dis- 
cussed: silicone rubber-insulated with lead 
jacket ; asbestos-insulated with lead jacket; 
and silicone rubber-insulated with rubber 
jacket. Typical applications, installation 
diagrams and conversion tables included. 
General Electric Co. 


121 Heating, Cooling Coils — This 
36-pp catalog covers company’s standard 
line of Tru-Air heating and cooling coils, 


illustrating helical fin construction and 
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fabrication methods. Capacity tables and 
selection graphs are included, along with 
data on selection of water, heating and 
cooling coils, standard and non-freeze 
steam coils. M. Blazer & Son. 


122 Heat Exchangers — Eighteen- 
pp Bulletin M-306 on heat exchangers for 
process industries, includes design applica- 
tions and construction details of these 
standard units. Provides tables of effective 
surface area available in the various units; 
tables of overall dimensions; and thermal 
design data, with tables of film coefficients, 
pressure drops, fouling factors, and tube 
characteristics necessary to solve basic 
heat transfer equations. The Lummus Co. 


BOILERS, GENERATORS 


123 Steam Generators — Two en- 
gineering bulletins cover company’s 
Type A and Type S water tube 
steam generators. Bulletin 55-2 describes 
the former, and Bulletin 56-1, the Type A 
shop-assembled boilers. Both bulletins in- 
clude descriptive text, photos and separate 
data sheets of engineering drawings and 
technical information. Drawings included 
offer dimensions of external and internal 
construction features, as well as complete 
boiler data — furnace volume with differ- 
ent fuels, boiler heating surface, and num- 
ber of tubes. Wickes Boiler Co. 


124 Wet Back Boilers — Catalog 
AP-294, 8 pp, features 13 sizes of com- 
yany’s 800 Series Wet Back Scotch type 
Colleen, specifically designed for use with 
forced draft oil, gas, or combination gas- 
oil burners. Describes ‘“‘wet back’’ insulat- 
ing feature, lists ratings, capacities, recom- 
mended burner sizes, dimensions and en- 
gineering data. Cutaway view shows com- 
ponent parts. Pacific Steel Boiler Div. 


PUMPS, PUMPING 


125 Process Pumps — Circular 184, 
12 pp. features standard centrifugal proc- 
ess pumps for industrial, refinery and 
general service. Advantages of design with 
interchangeable parts are outlined, and 
pump sizes, head-capacity range charts, 
and sectional views and parts lists are 
furnished. Dean Brothers Pumps Inc. 


126 submersible Pumps — Bulle- 
tin P55-123, 12 pp, describes advantages 
of company’s submersibles and tells how 
they solve various pumping problems. 
Design features are illustrated through 
cutaway views and motors specifications 
and capacity in gallons per minute are 
shown. Byron Jackson. 


127 Canned Motor Pump — Bulle- 
tin 1060 describes and illustrates com- 
pany’s Series F. low-cost, compact canned 
motor pump less than 8in. long—a 
mere “bump in the pipeline.” Complete 
details on performance, NPSH require- 
ments, materials of construction, power 
inputs, temperature and pressure limita- 
tions, dimensions and other data are given. 
Chempump Corp. 


128 For Ash Handling — Twelve- 
pp Data Sheet Pa contains general de- 
scription and engineering data on com- 
per Hydroseal pumps for hydraulic ash 
1andling systems. Photos, schematics and 
line drawings illustrate design, construc- 
tion and operation of these abrasion 
resistant centrifugal pumps. Tables give 
capacities and related data, including fric- 
tion loss in pipe and fittings. The Allen- 
Sherman-Hoff Co. 
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You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 121. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











PACKING, SEALS 
129 Valve Stem Packing — Form 


6901 describes two general types in which 
valve stem packings are available (braided 
of asbestos yarns, and plastic), the manner 
in which they are made and illustrates 
shapes most commonly used, as well as 
listing size limitations. It also provides a 
recommendation chart for standard items 
used against various fluids, gases. Packing 
Div., Raybestos-Manhattan, Inc. 


130 Stuffing Box Seal — Circular 
189 details a practical, economical solu- 
tion to mechanical stuffing box sealing in 
company’s standard centrifugal pumps for 
high temperature service. Describes single 
inside mechanical seal and includes opera- 
tion data. Dean Brothers Pumps Inc. 


PIPING AND VALVES 


131 Wrought Iron Pipe — This 16- 
pp booklet discusses wrought iron pipe for 
modern buildings. Identifies wrought iron 
pipe and describes composition and ad- 
vantages. Included are sections on wrought 
iron’s resistance to corrosion and fatigue 
stresses, weldability, forming and threading 
as well as the application of protective 
coatings to the material. Pictures and 
sketches show uses. A. M. Byers Co. 


132 For Process Industry — Bulle- 
tin TB-410, 8 pp, deals with use of seamless 
and welded stainless steel pipe and weld- 
ing fittings in the process industry where 
corrosion and/or elevated temperatures 
are determining factors. Contains applica- 
tion data on widely used stainless steels 
and furnishes helpful hints on the bending, 
joining and welding. Tubular Products 
Div., The Babcock & Wilcox Co. 


133 Stainless Tubing, Pipe — Bul- 
letin TB-355A outlines advantages of 
stainless tubing and pipe, such as resistance 
to corrosion, contamination, pressure, tem- 
perature, abrasion, and wear. Properties 
of stainless steels for tubing and pipe are 
tabulated. Tubular Products Div., The 
Babcock & Wilcox Co. 


134 pvc Pipe and Fittings — Bul- 
letin 51155, 12 pp, describes company’s 
corrosion-resistant polyethylene and poly- 
vinyl chloride pipe, tubing, ducting, valves 
and fittings for industrial applications. In- 
formation includes a summary of pipe 
materials; fabricated pipe fittings data; 
details on larger dimensions of cast pipe; 
properties of company’s pipe; list of litera- 
ture available. American Agile Corp. 


135 PVC Pipe, Valves, Fittings — 
This 8-pp memorandum features engineer- 
ing data on polyvinyl chloride pipe, valves 
and fittings. Covers in detail the corrosion 
resistance, general properties, fabricating 
characteristics and economies of unplasti- 
cized PVC. Peter A. Frasse and Co., Inc. 


136 Valves for Tough Jobs — De- 
sign and operating principles of company’s 
manual and automatic valves especially 


designed for tough jobs are featured in this 
20-pp bulletin. Performance and engineer- 
ing data, material specifications, and cut- 
away views of various types of valves are 
included. P-K Industries, Inc. 


ELECTRIC GENERATORS 


137 Turbine Generator — Bulletin 
1960-C, 35 pp, features turbine generators 
in the 1500 to 15000 kw range, and includes 
information on types and applications, 
construction, testing and lubrication, sole 
plates, design features, and lagging. Cut- 
away view of typical multi-stage condens- 
ing turbine and one of an alternating cur- 
rent generator are included, as well as 
installation photos. Worthington Corp. 


138 Generating Plants — Form 
A428-356, 8 Pp. describes company’s com- 
plete line of electric generating plants, in- 
cluding one-cylinder air-cooled, two-cyl- 
inder air-cooled, four-, six- and eight- 
cylinder water-cooled models and _air- 
cooled diesel models. A detailed model 
selection guide, giving model number, 
description, starting method, type of en- 
gine and dimensions and weights of each 
plant is included. D. W. Onan & Sons Inc 


WATER TREATMENT 


139 Pressure-Type Filters — 
Twelve-pp Bulletin WC-107A describes 
the uses, design features and engineering 
details of pressure sand and gravel filters. 
Details of accessory equipment, the differ- 
ent types of controls available and a de- 
tailed table giving capacities, sizes, and 
space requirements are included. Cutaway 
views of horizontal and vertical filters are 
shown as well as details of strainers, dis- 
tributor systems and piping arrangements. 
Graver Water Conditioning Co. 


140 on Algae Control — A simple, 
low cost way to stop algae problems in 
cooling systems through use of company’s 
120 Series algaecide is described in Bulletin 
28X8434. This algaecide is a complex 
organic rosin base liquid described as 
simple to apply and safe to use. A table 
shows its effectiveness on six species of 
algae. Allis-Chalmers Mfg. Co. 


141 Deaeration — Why? How? — 
Publication 4650 explains in capsule form 
the fundamentals of deaeration and why 
it is so necessary in water conditioning. 
Principles of operation as well as ad- 
vantages and application of various meth- 
ods are discussed. Cochrane Corp. 


142 Evaporator — Operation and de- 
sign details on an improved evaporator 
designed for rugged and efficient service 
are presented in this illustrated booklet. 
Cutaway view shows important features 
of the unit. Aleo Products, Inc. 


LUBRICATION 


143 Lubrication System — Bulle- 
tin 1450 contains design and operation in- 
formation on company’s lubrication cool- 
ant. systems, with pictures of typical in- 
stallations and a diagram of a mill lubrica- 
tion system. Alsodescribesacompact, pack- 
aged lubrication system in capacities to 50 
gpm. Dravo Corp. 


144 To Rout Sludge— How to 
clean sludge out of hydraulic and lubrica- 
tion systems without shutting down ma- 
chines is told in Technical Bulletin 44. It 
discusses use of detergent oils in keeping 
equipment clean. Sun Oil Co. 
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FOR LONG LIFE AND TOP EFFICIENCY THE EQUIPMENT IN THIS POWER PLANT IS CLEANED ONLY BY EXPERTS. 


IT’S NOT WORTH THE CHANCE 
—CLEAN IT RIGHT 


Equipment that operates at less than 
peak efficiency eats into your com- 
pany profits. Chemical cleaning can 
help stop these losses—but only when 
it’s done by experts. Unless you rely 


on experts, you’re taking a chance 


with your men and valuable equipment. 


Dowell engineers understand your 


cleaning problems and they have the 


experience needed to solve them. 


Thoroughly trained, they’re backed 
by Dowell’s 15 years’ experience in 
removing troublesome scale deposits 
from virtually every kind of equip 
ment in every kind of industry. 
They’re aided, too, by a completely 
modern, fully staffed and excellently 
equipped research laboratory. 


But, expert cleaning goes beyond 
keeping your equipment in top con- 


dition. Dowell considers the safety 
of company personnel at every step 
of the operation. The safest possible 
working procedures are worked out 
with your safety personnel. 


Call Dowell. Our engineers are al- 
ways ready to discuss chemical clean- 
ing problems with you. There’s no 
obligation. Or write Dowell Incor- 
porated, Tulsa 1, Okla., Dept. H-24. 


chemical cleaning service for industry 
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145 Oil Controls, Oilers — Circular 
580 presents company’s Alvor constant 
level oil controls, bottle oilers for plain 
bearing lubrication; glass body oil cups, 
and aluminum body oil cups. Fully il- 
lustrated, circular includes detailed dimen- 
| sions and installation instructions covering 
many applications. Lunkenheimer Co. 








Outstanding Among 
This Month’s Catalogs 


146 Service Entrance Guide — 
Known as the 1956 Quick Guide, Cata- 
log TCD-17, 36 pp, contains pricing 
information and detailed descriptions of 
service entrance devices for commercial 
and light industrial installations. Cov- 
ers circuit breaker load centers, all-in- 
one meter socket-load center combina- 
tions, fuse puller switches, meter serv- 
ice entrance switches and both stand- 
| ard duty and general use safety switches. 

Also contains applications and selec- 
e tion data. General Electric Co. 


147 Corrosion Prevention — 
“Guard Against Corrosion’”’ is a 26-pp 
bulletin on causes and control of corro- 
sion. Explains seven types of corrosion 
and suggests methods of surface treat- 
ment for maximum control. Product 
information is included on Steel-Kote, 
Kork-Kote, an asphaltic primer, an 
asphaltic rejuvenater, a rubberized 
calking compound, a resinous alumi- 
num coating, and Hi-Heat aluminum 
coating. Also provides chart showing 
degree of protection offered against 81 
corrosive agents. Other sections deal 
with use of primers and finishing of 
industrial insulation. Vibradamp Corp. 


y k 7 U &. V i L L 148 Torque Manual — The 28- 
pp second edition of this company’s 


popular torque manual includes addi- 
tional torque application formulas, also 
ey Cc oO t Cc te | | more suggested torque application illus- 
trations. New tables show screw torque 

| | data including minimum _ torsional 

strength tabulations, torque and ten- 


oa 
Mi r é re sion relationship charts for high tensile 
and mild steel screws and torque con- 
version tables. Explanations and solu- 


tions to adapter problems and illustra- 


tions of special torque wrench adapters 
| | and attachments, and information on 
| | principles of torque wrenches are pre- 
sented. The P. A. Sturtevant Co. 


The greatest customer-acceptance 
Marine boiler manufacture requires shipments by the trainload to satisfy! | L 49 ayer ar ge 7 
ey . re > - ‘ 
The reaso iss ieee sie A sila . = ee + + J oints to be considered when purchas- 
Th ason is an ever-wider appreciation of Titusville as a BETTER ing welded stainless steel tubing are 


BOILER BUY. The developments and refinements found in our Scotch detailed and illustrated in this 12-pp 
Marine boilers today are the fruit of longest experience and largest volume brochure. Treats such ge see se Fa 
t ac ia fs : ; , . manufacturer, chemica composition 
manufacture of this famous boiler type—steady progress that pays off in | | and analysis. Shows how company’s 
value to every user. Write for quotations on the capacity you require. Electrunite Enduro stainless steel heat 
exchanger and condenser tubes are 


made to conform, in some cases exceed 

THE T | T U SV] L l F IRON WORKS CO nage ASTM specifications. Means 

° »y which the tubing is made to achieve 

uniformity in surface, size, ductility, 

strength are described. Steel and Tubes 
Div., Republic Steel Corp. 


in Titusville’s many years of Scotch 


BOILER DIVISION 
BONERS for Power and Heat .. . High ond Low Pressure . . . 
Woter Tube .. . Fire Tube . . . Package Units 
ee ee 
aye op Genting Vale peg truthers 
. « + Special Carbon ond Processing ; 
Synthesis Converters W ells ELECTRICAL EQUIPMENT 


«+» Hydraulic Cylinders... | 150 Explosion Proof Motors — Bul- 

DIVISION ep 5 TITUSVILLE, PENNSYLVANIA letin GE A634 1 8 pp, discusses design 

MACHBGRY for for Sheet and Structural Metel Forming . peg tag ord tine of Bofers =| features and maintenance of new induc- 

ong eee . Folding Machines . > 9 Table ond ni wratlbecres Se see tion motors, one through 30 hp, for use in 

}. erbte She Sending tactines - Prom Srohes + Punching pag 2 ipot Cities . hazardous locations. Photos illustrate the 
text. General Electric Co. 
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In this Controlled Volume Pump, a pneumatic piston 
operator receives an instrument air signal and actuates 
a variable speed transmission. Pump speed is auto- 
matically adjusted to process demand. Servo systems for 
automatic adjustment of stroke length by instrument 
air signal also available. 


This pump isa 4-cylinder 
formulating unit. All 
liquid ends are powered 
by a variabie speed drive, 
manually adjustable. 
Stroke length of each 
liquid end is individually 
adjustable, manually. 





Standard motor-driven, 
simplex - controlled 
volume pump, with con- 
stant speed motor and 
manual adjustment of 
stroke length. 





This formulating pump 
has two “miniPumps” 
(capacities in milliliters 
per hour) and one stand- 
ard motor-driven pump, 
all powered by one con- 
stant speed drive. Stroke 
length of each unit is 
manually adjustable 
while pump is in oper- 
ation. 


Which pump is best for YOU? 
Write today for application data on 
Controlled Volume Pumps in: 


Paper Making (Bulletin 455) 
Industrial Water Treating (Bulletin 953) 
Process Instrumentation (Bulletin 1253) 





Broad flexibility 
for metering 
process additives 


If you pump and meter chemicals against a 
head . . . or maintain fixed ratios of two or 
more chemical streams . . . or automatically 
regulate fiow of a control agent in a control 
system, such as pH, there’s a Milton Roy 
Controlled Volume Pump that’s exactly right 
for your application. 


Illustrated are a few of many flexible adapta- 
tions in simplex, duplex and formulating pump 
designs that are available from Milton Roy, 
with manual or automatic adjustments of 
stroking length or speed. Capacities range 
from 3 milliliters per hour to 45 gpm, pressures 
up to 50,000 psi. Accuracy of delivery is within 
plus or minus one percent. Liquid ends are 
furnished in a wide selection of alloys and in 
plastic. Sanitary design, too. 


Have you investigated how you can reduce 
chemical costs and upgrade product quality 
by using controlled volume pumps? One of the 
bulletins listed probably contains the eco- 
nomical answer to your chemical metering 
problem. Milton Roy Company, Manufac- 
turing Engineers, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


CHEMICAL FEE SYSTEMS 


Engineering Representatives in the 
United States, Canada, Mexico, 
Europe, Asia, South America and Africa. 
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OTOJET 


Cleans TUBES 
and PIPES 





Roto engineers are constantly designing new equip- 
ment to meet new conditions and applications for 
its tube cleaners. If you have a pipe or tube clean- 
ing problem, we will be pleased to place our long 
specialized experience at your disposal. Write, 





wire or 


Phone HUmboldt 3-0570 


Illustrated are a few of the many types 
and sizes of Rotojet Tube Cleaners 
driven by air, steam or water. We 
analyze each application before recom- 
mending equipment that best meets 
the requirement. 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 
147 Sussex Avenue, Newark, N. J. 
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151 Distribution Arrester — Com- 
pany’s Thyrite Magne-valve distribution 
arresters are described in Bulletin GEA- 
6379, 16 pp. Explains features of the 
arresters, which use magnetic action of 
series gaps coupled with valve action of 
Thyrite disks. Tabular data on specifica- 
tions and applications are included. Gen- 
eral Electric Co. 


152 Motor Control Centers — Cat- 
alog 2-2000, 28 pp, features a compact 
motor control unit designed for industrial, 
laboratory and commercial applications. 
Describes 7-in. high motor contrel units, 
believed to be the smallest production- 
built plug-in types available, permitting 
plug-in of as many as 20 NEMA size | 
combination motor starters in a standard 
90 in. back-to-back section. Construction 
details, components, and engineering data, 
including dimensions and specifications, 
are given. Federal Pacific Electric Co. 


153° Precision Relays — Bulletin 
MRM ‘240 features general descriptive 
and engineering data on precision relays 
for alarm signalling and on-off operation 
of electrical loads, for actuation by Ameri- 
can-Microsen transmission or control sys- 
tems signals. Design and operating speci- 
fications are included. Manning, Maxwell 
& Moore, Inc. 


154 Metal-Clad Switchgear — De- 
sign and construction features of indoor 
and outdoor 13.8-kv horizontal drawout 
metal-clad switchgear with Ruptair mag- 
netic circuit breakers are described in 
8-pp Bulletin 18B8142. Shows how the 
heavy component parts are located toward 
the bottom of the Lenser for a low center 
of gravity and good stability. Also ex- 
plains quick disassembly of breaker and 
operational advantage of horizontal con- 
tact separation. Allis-Chalmers Mfg. Co. 


155 Automatic Transfer Switch — 
This illustrated bulletin covers circuitry 
and mechanical features of the Trans-O- 
Matic automatic transfer switch. De- 
scribes applications and includes schematic 
drawings showing optional transfer cir- 
cuits available, and line drawings illustrat- 
ing dimensions. Lake Shore Electric Corp. 


156 Transformers, Autotransform- 


| ers — Twelve-pp pocket-size. Bulletin 


GED-2506A gives at-a-glance information 
on bucking or boosting voltage, connection 
diagrams, kva ratings, and other features 


| on selection of dry-type BB transformers, 
| autotransformers. General Electric Co. 


157 Power Circuit Transformers 


| — Bulletin P 561-16, 12 pp, features di- 


mensions and data on power circuit trans- 
formers designed to provide the right 
voltage for any normal application within 
the operating range of the unit. Applica- 
tion data and wiring diagrams are in- 
cluded. Jefferson Electric Co. 


158 Ballast Selection Guide — 
Twelve-pp Bulletin GEC-983H, on fluor- 
escent lamp ballasts, contains new data on 
weatherproof units. Also provided are 
wiring diagrams, list prices and electrical 
specifications. Includes ballasts for general 
line fluorescents, plastic signs and outdoor 
applications, dimming and flashing, germi- 
cetal fluorescents, rapid start and circline 
lamps, others. General Electric Co. 


FANS, VENTILATING 
159 Fans for Severe Service — In- 


dustrial fans designed to handle corrosive 
and explosive fumes, high temperatures 
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Slower speed, 
conventional 
design pump 


6,000 ..8,000..10,000 rpm? 


How much speed for modern boiler feed pumps? 


With the trend towards superpressure power plants, 
a new look is being taken at existing boiler feed pump 
designs. 

It’s apparent that pressures as high as 5,000 psi 
cannot be reached economically at conventional 
speeds of 3,600 rpm without sacrificing reliability. 

The 9,000 rpm Worthington pump above breaks 
through the speed barrier. Alongside a conventional 
unit with duplicate pressure and capacity ratings, its 
smaller size is dramatically evident. And this means 
greater reliability, lower costs. In operation since 
1954, it has given satisfactory and reliable service in 
the new Kearny Generating Station of Public Service 


Electric and Gas Company, Kearny, N. J. 

Twenty-two more Worthington high speed pumps 
on order. Speeds range from 6,500 to 9,000 rpm. If 
necessary, Worthington sees no reason why operating 
speeds shouldn’t go even higher, without departing 
from experience-proved construction principles. 

For more information, get in touch with your near- 
est Worthington District Office. If you’d like a copy 
of Bulletin RP-703, an interesting discussion of “High 
Speed Feed Pumps For Superpressures,” write to 
Section C65, Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada) 1955, Ltd., 
Toronto, Ont. C65 


WORTHINGTON 


—F WITNTSTE Ee AAAN RMSE —s 
SS PLES 
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COLD WATER 


Whether your end product is kilowatts, chemicals or candy, pro- 
duction is so closely aligned to consistent cold water temperature that 
your cooling tower is a most important element of plant equipment. 
This puts a premium on tower performance .. . and it points up 


Marley as the logical, economical selection for high-potential plants. 

There are two major factors that qualify Marley industrial 
towers for critical cooling jobs: first, the initial performance is never 
in doubt; the cooling ability of every Marley tower is pre-determined. 
Fan, distribution, filling—every functional element—is pre-rated by 
the method developed by Marley's 35 years of specialized research 


and proved by scores of service tests 


Continuance of top-level tower performance is a single responsi- 


bility, for Marley designs and manufactures every component of its 
' , L } F 


towers. It’s a responsibility that Marley completely and gladly ac- 
cepts. To translate this policy into action and to assure long-con- 
tinued performance at specified temperature level, qualified Marley 
Field Service Engineers observe and check large industrial towers at 
frequent intervals. Their training and practical experience in tower 
operation and maintenance assists owners and operators to maintain 
the consistent cooling service that means plus production and in- 


creased operating profit. 


Founder Member Cooling Tower Institute 


The Marley Company 


Kansas City, Missouri 
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and humidity, abrasive dusts and dirt- 
laden air, are shown in 6-pp Bulletin 620 
Discusses applications for the belt-driven 
tubeaxial fans and requirements for use 
under special conditions. Fully illustrated, 
bulletin covers construction features, ac- 
cessories, bearing assemblies and _per- 
formance of five sizes with air delivery 
ratings to 26,000 cfm. Propellair Div., 
Robbins & Myers, Inc. 


160 Controllable Pitch Fan — Bul- 
letin A-113 describes a controllable pitch 
heat exchanger fan, designed to fill the 
need in the process industries for a precise 
method of maintaining fluid outlet tem- 
peratures. Typical control diagram is in- 
cluded. Hartzell Propeller Fan Co. 


OTHER EQUIPMENT 


161 Electrical Insulation — Advan- 
tages of Fiberglas-base insulation materials 
are described in this 6-pp folder. Such 
qualities as high thermal endurance, re- 
duced space factor, high moisture resist- 
ance and other properties of Fiberglas 
tapes, braids, and cloth are stressed, and 
comparison graphs showing properties of 
Fiberglas-base materials and those using 
other kinds of textile bases are included. 
Owens-Corning Fiberglas Corp. 


163 Vapor Condenser — Bulletin 
129R features engineering data on the 
Aero vapor condenser, with diagrams and 
photos illustrating operation. Pictures 
units cooling reflux liquids and condensing 
vapors at top of distillation towers. Ni- 
agara Blower Co 


164 On Pre-Cast Stacks — This 80- 
pp engineering file on company’s pre-cast 
insulated stack is indexed into four cate- 
gories: general information; specifications 
and ordering data; installation instruc- 
tions, including guying methods; and per- 
formance and physical characteristics, in- 
cluding test data. The stack described is 
an all-fuel refractory stack for use with 
boilers, furnaces, ovens and incinerators 
where flue gas temperatures do not exceed 
1600 F for continuous exposure. Book is 
available to qualified power engineers. 
Van Packer Corp. 


165 On Chemical Cleaning — This 
series of seven folders covers the intangi- 
bles behind the chemical cleaning service 
offered by the company, such as training of 
cleaning specialists, accepted cleaning 
methods, safety consciousness, research, 
chemical cleaning equipment and service 
Dowell Inc. 


166 On Aluminum Bronze — 
“‘What’s New in Aluminum Bronze,” is 
an 8-pp comprehensive report. Illustrated 
with tables, charts and photos. Covers the 
development of nickel-aluminum bronze 
for marine propellers, and the application 
of the material in power, electrical, metal 
working and process industries. The Inter- 
national Nickel Co., Inc. 


167 Comparative Plant Study — 
Economic advantages and disadvantages 
of the supercritical-pressure steam power 
plant, as compared with a conventional- 
yressure steam power plant are treated in 
3ulletin O3R8432, 16 pp. It presents a 
design for a turbine operating at 3500 psig 
1150 F inlet conditions. Design and opera- 
tional features of other components of a 
supercritical cycle are discussed, and an 
economic evaluation of the estimated sta- 
tion incremental costs of heat-rate gains is 
given. Allis-Chalmers Mfg. Co. 
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- Atlantic City Electric DE LAVAL 


BARREL TYPE 


... another utility using eas 














De Laval IMO rotary positive displacement pumps handle , 
heavy fuel oil. They are used for standby operation. 


Atlantic City Electric Company knows it can count 

on De Laval reliability. Three De Laval high pressure, 
barrel type boiler feed pumps are on the line at their 
Deepwater Station in Penns Grove, New Jersey. These 
10-stage units deliver 675 gpm, operating at 1762 psi 
with temperature at 287 F. The pumps are driven by 900 
hp motors. 


De Laval barrel type boiler feed pumps operate at pressures up to : ie 
5500 psi. TI sa Ff Pe. , a eal at : P | Send for De Laval 
JI Sl. 1ese units oer Many importan esign advantages ‘ - q . r . 

; Pon thes: ~ § Bulletin 1506, which 
such as double volute diaphragm, individual diaphragm bolting, : 

: “a ; contains helpful data. 

only one inner high-pressure joint, and bare shaft construction. 
Their dependability is proven by year in, year out service in io —— 
public utilities and industrial plants. 


BEANE Boiler heed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 




















FS 
fae 


4 





because LUMNITE © concrete linings 


give trouble-free service, year after year 


Where temperature and abrasion can cause exces- 
sive wear — as in above multiclone ash precipitator 
— plant operators are using Lumnite-concrete lin- 
ings. Once installed, Lumnite industrial concretes 
give rugged resistance against heat, corrosion, 
abrasion and thermal shock, while reducing repairs 
and downtime to a minimum. 

You'll find, too, that concretes made with Lum- 
nite calcium-aluminate cement are easy to place, 
and stay in place, whether they are poured, trow- 
eled, or gunited. And, for maximum convenience, 
you can use a Lumnite-base castable. Because these 
are pre-mixed and ready to use, castables give uni- 
form performance and are especially handy in emer- 


gencies. Lumnite-base castables are made and dis- 
tributed by leading manufacturers of refractories. 
For more information, write: 
UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEEL (ss) CORPORATION SUBSIDIARY 
100 PARK AVENUE, NEW YORK 17, wn. ¥. 


Albany + Birmingham + Boston + Chicago + Dayton + Kansas City + Milwaukee 
Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis + Waco 
*“LUMNITE?” is the registered trademark of the calcium-aluminate 


cement manufactured by Universal Atlas Cement Company. 
L-129 


Atlos HERES Comonit 


FOR INDUSTRIAL CONCRETES 
REFRACTORY * INSULATING « OVERNIGHT + CORROSION-RESISTANT 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 
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SAVANNAH ELECTRIC PREPARES 
TODAY for TOMORROW 


The new unit at Savannah Electric and Power 
Company’s Riverside Power Station, Savannah, Georgia, 
scheduled for commercial operation in mid-summer, 19 56, 
comprises a 360,000 |b per hour steam boiler and a turbine 
generator of 40,000 kilowatts capability. 


This is the seventh extension at Riverside since the 
first installation of two 5,000 kilowatt generators and two 
45,000 lb per hour boilers was completed in 1912. 


The original installation and all the subsequent 
extensions were designed and constructed by Stone & 
Webster Engineering Corporation and the Corporation 
has recently been authorized to proceed with the installa- 
tion of the initial unit of a new 50,000 kilowatt electric 
generating station at nearby Port Wentworth. The new 
station is part of the Company’s program for keeping 
ahead of the area’s rapidly increasing industrial and res- 
idential power requirements. 


Eighty per cent of the Engineering Corporation’s 


Write or call for our new booklet, . . > . 
fe 4 rete construction work since 1889 has been in the nature of 
How Stone & Webster Engineering 


Corporation Can Help You”. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


“repeat orders” from previous clients. 


New York Boston Chicago Pittsburgh | Houston San Francisco Los Angeles Seattle Toronto 
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POSITIVE PROTECTION 


AT ANY PRESSURE... 
specify Consolidated 


TYPE 1551. Cast Bronze Body. For 
package-type and fire tube boilers, 
air tanks and other classes of un- 
fired pressure vessels. Sizes: %” 
through 3”. Pressures: up to 300 psi 


Get protection you can be sure of — whatever your working pressure. 
Temperatures: up to 450° F. 


Specify Consolidated Safety Valves. Thousands of installations, in both 
large and small steam generating plants, attest to their complete reliability 
under all types of service conditions. 


Many Consolidated Valves, with bronze body, are widely used for steam, 
air and water service; many more are installed in power plants as auxili- 
aries to Consolidated Steel Safety Valves. The cast iron and steel types 
are proving their dependability daily on low pressure boilers and those 
operated at super-critical pressures. The five different Consolidated Valves 
pictured here are representative types but the line is so complete, proper 
selection is no problem. 


Consolidated Safety Valves are ruggedly built for long service life. Each 
type incorporates tne fewest possible working parts for greatest efficiency. 
Precision craftsmanship assures positive, tight closing after operation. 
Through skillful engineering, valve adjustment and maintenance are 
made simple and easy. All these essentials contribute to outstanding per- 
formance, safety and economy. 

TYPE 1511. Cast Iron Body. An all- 
purpose safety valve for steam gen- 
erator service. Cuts cost per pound 
of steam discharged. Sizes: 112” 
through 6”. Pressures: up to 250 psi 
Temperatures: up to 450° F 


Just send us details of your particular service requirements and you will 
receive correct valve recommendations. Or 
write for Catalog 700A 
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TYPE 1415. Cast Steel Body. For 
water tube boilers, mechanically 
fired fire tube boilers, accumulators, 
unfired pressure vessels and pipe- 
lines. Sizes: 2” through 6”. Pres- 
sures: up to 900 psi. Temperatures: 
up to 900° F 


MAXIFLOW. Cast Carbon Steel or 
Cast Alloy Steel. A safety valve 
with the greater discharge capacity 
and shorter blowdown demanded by 
high pressure, high temperature 
steam generators. Sizes: 11/2” through 


ELECTROMATIC. Carbon Steel or Alloy Steel. An elec 

trically actuated relief valve for boiler service. Operable 

automatically, manually or cut out of service by setting 

remote control switch. Supplements spring-loaded safety 

valves conserves power and increases efficiency of 
steam generating plants. Sizes: 212” 
through 14”. Pressures: up to 2500 4”. Pressures: up to 2500 psi. Tem- 
psi. Temperatures: up to 1100° F peratures: up to 1050° F 
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In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


ETY VALVES 


A product of MANNING, MAXWELL & MOORE, INC. sTRATFORD, CONN. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED SAFETY VALVES, ‘AMERICAN. 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW. 
BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Which packing 


for longer life in reciprocating service? 


To 500F it’s J-M interlocked 


because it cannot ravel or come apart 


Made by an exclusive J-M process, Interlocked 
packing is braided from tough long-fibre asbestos 
yarns strongly interlocked in a solid integral struc- 
ture. There are no jackets to wear through... no 
plaits to loosen. That’s why it retains its strength 
and efficiency far longer than other types. 


Interlocked also seals better. It is flexible and 
resilient, braided square for better contact and re- 
quires less gland pressure. Style 255 is effective 
against steam, hot or cold water, oil, weak acids and 
caustics. Furnished lubricated and graphited in ring 
and coil forms in sizes from 4" and up. 











To 750F it’s J-M Superheat 


because it does not harden under high heat 


Designed specifically for superheated steam between 
500F and 750F, Johns-Manville’s Superheat packing 
is made of highest quality pure asbestos cloth which 
retains its resiliency even after long exposure to 
high temperatures. Woven tight, spiral wrapped and 
then pressed square, this cloth forms a firm resilient 
structure of superior strength and wearability. 


Style 167 Superheat is bonded with a special heat 
resistant compound. No excess is present to car- 
bonize in use. Density is carefully controlled for 
minimum gland pressure. Furnished graphited in 
ring and coil forms in sizes from 4” and up. 


Your local J-M distributor carries full stocks of Interlocked and Superheat 
and other packings. Call him today or write Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, Port Credit, Ontario. 


Johns-Manville PACKINGS, GASKETS and TEXTILES JM 
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FRANKLIN 
COUNTY 


COAL 
HAS 
FEW 
EQUALS 


ALA, 
OLD BEN 
COAL 





IS = 


FRANKLIN i 


__ | mtttessible to rail-water 
transportation... 


Write for your Ze vs complimentary ... Wherever Heat, Light or Power is Needed 
A“ fig D COMBUSTION 
AND; EFFICIENCY 
Fi CALCULATOR 
\* 
\ 
OLD BEN COAL CORPORATION « CHICAGO 4, ILLINOIS 


ay 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Aqueous, homogeneous 
type nuclear reactor being 
built for Japan 


The first nuclear reactor for the Far 
East is being built by Atomics INTER- 
NATIONAL for the Atomic Energy 


Research Institute of Japan. The reac- 
tor will be located near Tokyo. When 
the reactor starts operating early in 


a peak thermal neutron flux of 1.7 x 
10'*/cm* sec. Equipped with a five foot 
graphite thermal column, it will pro- 
vide an extensive source of slow neu- 
trons. Additionally, the room beneath 
the reactor housing the gas handling 
system has been designed to provide 
neutron-free gamma irradiation. This 
facility, ideally suited for biological 
and chemical experiments, will provide 
50,000 curies of radioactivity in 





























| — Vertical thimble 
2— Pneumatic tubes 
3 — Beam Tubes 





Solution Type Research Reactor for Japan. 


7 —Gamma radiation area 








4— Central exposure facility 
§— Horizontal thermal column 
6 — Vertical thermal column 








1957, a full program of research into 
the peaceful applications of nuclear 
energy will begin. This program in- 
cludes the production of radioisotopes, 
studies in neutron activation, neutron 
diffraction, radiation effect on materi- 
als and training in reactor techniques. 


At a rated power of 50 kilowatts, 
this solution type reactor will produce 
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Xenon and Krypton gases circulating 
in the system. 


The core of the reactor is a stainless 
steel sphere with a diameter of approxi- 
mately 12 inches, filled with a uranyl] 
sulphate solution. The fuel investment 
is approximately 1000 grams of 
Uranium?35, The reflector around the 
core consists of graphite stacked in a 


rectangular steel tank 5 feet high, 5 feet 
wide and 8 feet long. Appropriate holes 
for experimental facilities and instru- 
mentation are located in the graphite. 
Five feet of dense concrete provides a 
shield around the reflector tank. 


Instrumentation control is provided 
by two types of sensing elements which 
give neutron level information. In the 
power range up to approximately 1 
watt, two fission chambers are em- 
ployed. In the power range of approxi- 
mately 0.1 to 50,000 watts, two gamma 
compensated ionization chambers are 
used. One of these chambers is fed into 
a shutdown channel and an electrom- 
eter which in turn sends a signal to the 
power level recorder. Power level is 
automatically maintained by feeding 
an error signal from the level recorder 
to a servo-amplifier which drives the 
regulating rod motor in the proper di- 
rection to correct error. The other ioni- 
zation chamber feeds a logarithmic 
amplifier, and period shutdown circuit. 


The core cooling system consists of a 
closed, recirculating system using 
demineralized light water. The core 
cooling loop includes about 90 feet of 
stainless steel tubing, the associated 
pump, valves and piping, and a heat 
exchanger to transfer the heat to a sec- 
ondary cooling system. 


ATOMICS INTERNATIONAL, a divi- 
sion of North American Aviation, 
Inc., is a major reactor builder—experi- 
enced in the design, construction and 
operation of nuclear reactors for re- 
search and the production of power. A 
reactor similar to the one scheduled for 
Japan has been installed for the Armour 
Research Foundation of the Illinois 
Institute of Technology in Chicago. It 
is one of several in-action nuclear re- 
actors designed and built by ATomics 
INTERNATIONAL, 


If you are interested in any phase of 
reactor technology, ATOMICS INTER- 
NATIONAL is staffed and equipped to 
serve you. Please write: Director of 
Technical Sales, Department PE-N4, 
ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, California. Cable ad- 
dress : ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF 


NORTH AMERICAN AVIATION, 


in 


PIONEERS IN THE CREATIVE USE OF THE ATOM 


For more data circle 530 on Post Card 


39 








the PACKAGLD BOER 











UNION TYPE MH 





nel 

— c STEAM GENERATOR 
Compare! Make a feature-by-feature appraisal of SEE FOR YOURSELF! 
the modern Union Type MH Steam Generator. Here's FREE: Illustrated, 16-pg Bulletin MH i 
the packaged boiler most apt to be right for you. 354 will be mailed on request. Con- ii 4 

That's because the compact, 3-drum MH has not only taining cut-away illustrations, installa- | onc) 

been patterned after Union's larger, 16-year success- Men photos, tube arrangement layouts CRY . 
ful, field erected Type H, but it can be equipped to ful- ‘and specs, it will give you the complete eer 7 
fill multitudes of steam requirements. No.other packaged story. Write for your copy today. hag — 


~ unit is so adaptabje in meeting individualized needs 


within the 10,000 to 40,000 Ib/hr range. No other UNION IRON WORKS 


boiler will do so much for you. 
ERIE, PENNSYLVANIA 








that "HAS EVERVIHING 


BALANCED, 3-DRUM DESIGN 


A bare tube view gives ypu at-a-glance 
proof of the basic soundness of the MH 
design. There ore no long furnace floor 
tubes, water wall headers nor circulator con 
nections to impede circulalion. The MH can 
be brought on the line quickly and will 
readily handle fluctuating steam demands 











HIGH MASS GAS FLOW, HIGH HEAT TRANSFER 
The straight-through gas flow over the divided tbe banks requires furnace 
baffles only. Tube pattern provides high heat transfer and low exit tempera 
tures without the higher draft losses of a staggered tube arrangement. 





DIVIDED TUBE BANK 
TANGENT TUBE WALL CONSTRUCTION 


Divided tube banks enclose a self-contained 
furnace and provide multiple tube rows 
between furnace and casing walls. This ar 
rangement and the use of tangent tubes in 
ovter rows bring about minimum radiation 
losses and low casing temperatures 





- 


READILY ADAPTABLE T.0 STOKER FIRING 


The MH is so designed that it may easily 
be converted to stoker firing without 
requiring any changes in pressure parts 
Installation is simple. With the furnace floor 
removed, only minor alterations need be 
made to the draft equipment 





MEETS PRESENT AND FUTURE FUEL NEEDS 


The MH Steam Generator can be equipped 
for oil or gas firing or both . . . or for burn- 
ing refuse or by-product fuel. It can be 
furnished with either fully automatic, semi 
automatic er manual ignition and combus 
tion control. 





OUTFITTED TO MEET- YOUR 


SPECIAL REQUIREMENTS 
Superheaters, of the pendant type, with or 
without control, can be installed to meet 
total temperature requirements. Heat re 
covery equipment is supplied when needed 
High pressure units are also available for 
special applications 





PERFORMANCE VERIFIED / by acid test 


Even before a Powell Valve is made, it 
must pass the acid test. For quality control 
of Powell Valves begins not with manu- 
facture—but with the very materials which 
go into Powell Valves. 

Constant laboratory control is one of 
the many ways we make certain that Powell 
Valves will give dependable flow control. 
Another is the final step of manufacture 
of these precision-built valves: every Powell 


The Wm. Powell Company, Cincinnati 22, Ohio ..« -« 110th YEAR 


FIG. 3003 WE—Steel Gate Valve 
For 300 Pounds W.S.P. 


Valve is subjected to an actual line test. 

Because of Powell’s painstaking quality 
control, valve repair is cut to the minimum 
and plant shut down through valve failure 
is substantially reduced. Records of per- 
formance the world over prove it. 

Consult your Powell Valve distributor. 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


For 1500 Pounds W.S.P. 


Deh et Bh 


FIG. 11365—Steel Pressure Seal 
Horizontal Lift Check Valve 


FIG. 11323—1500-Pound Motor 
Operated Steel Pressure Seal 
Gate Valve. 


POWELL VALV 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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San Fernando Valley Steam Plant checks 
corrosion with 18 Beckman pH Control Systems 


WATER SYSTEM pH RANGE 


NE RE pak, SSI IE 


REASON FOR 
pH CONTROL 





_ Raw Water Demineralization _ | 8.0-9.0 


Properly condition raw Owens River water. 





Boiler Makeup 11.0-11.3 
_Condensate___ 8.5-9.0 


Prevent corrosion in wet stages of turbine 
and condensate systems. 





Condenser Circulating l 7.5-8.0 


Protect efficiency, prevent corrosion, scale, 
deterioration in condensers, heat exchangers, 
cooling towers. 


Ne a 





Turbine Bearing Cooling 7.5-8.0 











Prevent corrosion, scale and algae deposits 
in turbines, piping and cooling towers. 
LEELA SY ONL i ee 


cancer 
ee 


Nowhere is the need for accurate and reliable automatic pH control more dramatically illus- 
trated than at the 512,500 KW Valley Steam Plant, newest and largest power-generating 
facility of the Los Angeles Department of Water and Power. To prevent shutdowns and 
high maintenance and replacement costs, 18 individual Beckman pH systems help treat the 
plant’s major water systems properly to avoid destructive corrosion, scale and deteriora- 
tion in turbines, boilers, condensers, piping and cooling towers. 


Exactly how Valley Steam uses Beckman pH instrumentation is outlined in the chart 
above. Valley Steam is one of the first power plants to use a centralized chemical control 
system whereby all boiler, and condensate sampling and treatment is done automatically 


from a single location. Reliable instrumentation here is vital. 
Valley Steam Plant, serving residents of Southern California, 
relies on rugged and accurate Beckman pH measurement and 
control instrumentation for top operating efficiency today — and 
tomorrow. To learn how Beckman pH control can help you, mail 


the coupon today. 


o / process 
Be a k m a n / instruments 


/ 


COPE HEHE EES 


Beckman Instruments, Inc., Process Instruments Dept., 
Fullerton, California 

() Please send me a pH System Analysis Form that will entitle me tc 
a free engineering analysis and fecommendation for solving pH prob 
lems at our plant 


rm 


(.] Please send me a copy of ‘‘Industrial pH Measurement and Con 
mation on pH control 

Name: Title: 

Firm: 

Street: 


City: Zone _State 


N15-78 
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One of many advantages of 90/10 Cupro-Nickel 


WELDABILITY 


Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or brackish water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 

The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 114” 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which 
was successfully accomplished by the metallic arc process, 
using Inco 70/30 Cupro-Nickel electrodes. The vertical 
weld on the shell was X-rayed 100% and found satisfac- 
tory to pass Navy inspection. Because of the thickness of 
the metal, it was decided to form the heads hot at around 
1690° F. The forming was done by the Hackney Iron & 
Steel Co., Enid, Okla., which also consulted with Revere. 

Warner Lewis Company of Tulsa, with representatives 
in 30 cities, are specializing on all types of alloy design 
and fabrication and inquiries of this nature are invited. 

If you wish information regarding the selection, weld- 
ing, or working of copper and its alloys and aluminum 
alloys, see the nearest Revere Sales Office. 


Completed aviation gasoline filter, 
made of 90/10 Cupro-Nickel 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere, 
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QUALITY-PROVEN COALS 


23 million tons annually from 27 mod- 
ern mines in Eastern and Western 
Kentucky; Indiana; northern, central 
and southern Illinois; Ohio; Alobama; 
lowa; Missouri and Okichoma. 
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SOUTHERN engineers the quality and 


economy into coal that reduces your steam costs. 

From its low cost recovery to its delivery at your stock pile, 
every step in the preparation and handling of Southern’s coal is controlled 
to the specifications established for widely varied industrial applications. 
It's washed, dried and accurately sized. It's freed of excess moisture, 
ash, sulphur and dust— quality controls that are continuously resulting 
in higher combustion efficiency and lower operating and maintenance 
costs in all types of industrial and public power plants. . . 

* You can get any quantity of these superior coals, engineered to 
your specifications, shipped to your plant anywhere in Mid-America by 
rail, by river barges or through the Great Lakes at favorable rates. 

Ask your Southern representative—a qualified engineer — 
how Southern’s complete coal service assures you more steam for your 
coal dollars. There's no obligation. 


COAL COMPANY, INC. 


GENERAL OFFICE: PRUDENTIAL PLAZA, CHICAGO 1}, ILLINOIS 
OFFICES IN: LOUISVILLE, MEMPHIS, MINNEAPOLIS, NASHVILLE, ST. LOUIS 
SINCLAIR COAL COMPANY, KANSAS CITY 5, MO., WESTERN REPRESENTATIVE 
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CONSTRUCTION NEWS 


Birmingham, Ala.— The Alabama Power Co., Alabama 
Power Company Building, Birmingham, Ala., has plans under 
way for a new hydro-electric generating station at Lock 13 on 
the Warrier River, Tuscaloosa County, Ala. Size of the generating 
equipment and plant capacity were not announced but installa- 
tion cost was reported to be close to $25,000,000. 


San Francisco, Calif. — The Pacific Gas & Electric Co., 245 
Market St., has authorized plans for the construction of an under- 
ground powe r generating station on the Feather River, southeast 
of Jarbo Gap. New installation will be about 24 miles from Oro- 
ville and is to be part of the Poe project, which will provide in 
excess of 100,000 kilowatts of electric generating capacity. Plant 
almost entirely underground will consist of two generating units, 
turbines and control equipment. Visible above ground will be a 
smal] control station and a concrete switchyard building. Installa- 
tion when completed with entire project estimated at approxi- 
mately $35,000,000. 


Sterling, Colo. — The Tri-State Generation and Transmis- 
sion Association, Inc., has authorized plans for the construc- 
tion of two new steam electric generating units, each with a ca- 
pacity of 22,000-kw at new power plant here. Plant will be ready 
for service in 1958 at a reported cost of $9,968,000. The installa- 
tion of a 20-mile 115 kv transmission line is also planned to serve 
the area and is included in the cost figure. 


Miami, Fla. — Three major Florida electric utility companies 
have recently formulated plans to combine resources for the 
design and development of a large-scale atomic power plant. 
Three companies — Tampa Electric Co., Tampa, Florida Power 
& Light Co., Miami, and Florida Power c orp., St. Petersburg — 
have retained the Allis~Chalmers Manufacturing Co., and the 
Babcock & Wilcox Co. for consultation on the project scheduled 
to be in operation by late 1963. No estimate of cost announced 
at this time. 


St. Petersburg, Fla. — The Florida Power Co., 101 S. Fifth 
St., is arranging and planning a bond issue of $20,000,000, 
portion of which is to be used in connection with current con- 
struction program covering power plants, transmission lines and 
other improvements to system. Florida Power has spent approxi- 
mately $8,000,000 so far this year and estimates its 1956 con- 
struction expenditure at approximately $31,000,000. 


Peru, Ind. — The City Council, City Hall, Peru, Ind., 
authorized plans for the expansion and modernization of ihe 
pal power plant. A contract in the amount of $837,365 was 
awarded to the Allis-Chalmers Manufacturing Co., Minnea lis, 
Minn., to furnish and install a steam electric generator an tur- 
bine with an initial capacity of 22,000-kw. An additional amount 
of $743,817 was awarded to the ‘Springfie id Boiler Co., Spring- 
field, Ill., for the boilers and installation of steam generating 


equipment. 


Boston, Mass. — The Boston Edison Co., 39 Boylston St., 
has authorized plans for the expenditure ‘of approximately 
$140,000,000, for construction, expansion and modernization over 
a five year period to keep pace with the rising demand for electric 
power in this area. Company also plans to reduce average age of 
17 small generating units 25 years old or more by replacement. 
First of such units, a 25,000-kw generator, will be placed in 
operation at company’s Mystic power plant in November, 1957, 
followed by a larger installation of 125,000-kw to be placed in 
service late in 1959. When both are completed company’s total 
capacity will exceed 1,051,360 kw. 


Boston, Mass.— The Western Massachusetts Co. has ar- 
ranged financing in the amount of $4,000,000 to provide for 
construction costs estimated at $24,500,000 for the two years 
1956-1957, and $16,000,000 for the three years 1958-1960. 
Main item in the company’s five year construction program is a 
100,000-kw turbine generator to be installed at West Springfield 
Station at estimated cost in excess of $16,500,000 scheduled for 
service in mid-1957. Company will arrange the sale of half station 
output when completed to August 1959 and smaller amounts 
thereafter until company demands for additional power increase. 


Monroe, Mich. — The Power Reactor Development Co. has 
plans under way for the construction of an atomic power plant on 
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the shore of Lake Erie, seven miles north of here. A contract 
award has been made to the Allis-Chalmers Manufacturing Co. 
for a 150,000-kw steam turbine generator to produce power from 
steam supplied by the reactor. To date company has invested 
$8,000,000 on conceptual design and another $2,000,000 on full 
scale reactor parts and hopes to place unit in operation by early 
1960. Commonwealth Associates, Jackson, Mich., and United 
Engineers & Constructors of Philadelphia, Penna., have been 
retained as architectural and construction engineers, respectively. 


Elk River, Minn. — The Rural Cooperative Power Associa- 
tion has announced that they have negotiations under way with 
the Atomic Energy Commission for permission to construct a 
22,000-kw closed cycle boiler water reactor plant. AMF Atomics, 
Inc., a subsidiary of American Machine & Foundry Co., 261 
Madison Ave., New York 16, N. Y., is consulting engineer. Work 
is expected to ‘begin early in 1957 following completion of negotia- 
tions with the commission. Plant when completed is expected 


to cost about $9,310,000. 


New York, N. Y. — The Southern Co., 250 Park Ave., New 
York, N. Y., has plans under way for the construction of a large 
steam electric generating station and power plant on the Coosa 
River, between Montgomery, Ala., and Rome, Ga. Company 
has organized a new concern to be known as the Southern Elec- 
tric Generating Co. that will own and operate the giant station. 
New company, jointly owned by two Southern Company sub- 
sidiaries — Alabama Power Co., and Georgia Power Co. — 
will share capacity of new station on an equal basis. Initial instal- 
lation of 500,000-kw will be made on the Coosa River between 
Lay Dam and proposed Kelly Dam. Steam generating plant to be 
completed in 1961 will represent an outlay of approximately 
$75,000,000. 


Ashtabula, Ohio — The Cleveland Electric Illuminating Co., 
The Illuminating Building, Cleveland, Ohio, has plans under 
way for the installation of a new 250,000-kw turbo generator at 
company’s power plant here which will more than double plant’s 
capacity. Ground for structural work will be broken in the fall 
and construction of the generator itself has already been-author- 
ized. New unit will be housed in plant addition to present facilities 
which contains four 60,000-kw generators. Plant expansion here, 
combined with a major generating project at Avon Lake, will 
boost company’s total operating capability about 28 per cent toa 
total output of 2,300,000 kw. 


Johnstown, Penna. — The Pennsylvania Electric Co. has 
arranged financing in the amount of $20,000,000, proceeds of 
which will go toward the 1956 construction program. Funds will 
be used in connection with construction and expansion program 
to include property additions, increased generating facilities, 
transmission lines, and other general important improvements. 


Columbia, 8S. C. — The South Carolina Electric & Gas Co., 
328 Main St., has arranged financing in the amount of $5,000,000, 
by preferred stock issue, proceeds of which will be used in con- 
nection with current construction program. Company plans to 
spend $14,500,000 in 1956, $59,000,000 in 1957 and a like amount 
in 1958, for increased power generating facilities, transmission 
lines, power substations and improvements in operating facilities. 


Bridgeport, Tex. — The Brazos Electric Power Co-operative, 
902 Amicable Building, Waco, Tex., has plans under way for 

wer plant expansion at local site here. Work will include instal- 
ation of a new 33,000-kw steam electric generating unit, boiler 
and switching stations along with the installation of a 108-mile 
new transmission line. Cost of installation reported to be $7,- 
500,000. 


Bryan, Tex.— The City Council of Bryan, Tex., has ap- 
proved a bond issue and has plans maturing for proposed im- 
provements to municipal electric generating plant to increase 
present capacity. Improvements and expansions of present system 
are expected to cost approximately $2,885,000. 


Monahans, Tex. — The Texas Electric Service Co., 406 West 
7th St., Fort Worth, Tex., has authorized plans for a single unit 
electric power generating plant in Permian Basin, near here. 
Initial installation of power generating unit and equipment will 
run an estimated $15,000,000. Provisions for storage units and 
some power lines will run an additional $100,000 and $200,000 


respectively. 


Menomonie, Wis. — The Northern States Power Co., 4 8S. 
Barstow St., Eau Claire, Wis., has authorized plans for the con- 
struction of a dam and generating plant for hydro-plant redevel- 
opment on the Red Cedar River, near here. Ashbach Construction 

, 1910 West County Road é, St. Paul, Minn., have the con- 
struction contract for the project estimated to cost about 


$2,803,300 
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in package unit and custom built 


steam generating equipment 


Vogt steam generating units are available in 
types and sizes to meet individual plant needs for 


power, processing or heating. 
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= . . . . . 
ay pounds of steam per hour while custom built units 


ae Sh : Package units range from 10,000 to 40,000 
are obtainable in the larger capacities. Available 
in bent tube types and straight tube, forged steel 
sectional header types for solid, liquid or gaseous 
fuels burned singly or in combination. 


Write for Bulletins, Dept. 24-BPE 


HENRY VOGT MACHINE CO, 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES 
New York, Chicago, Cleveland, Dalias, Philadelphia 
St. Louis, Charleston, W. Va., Cincinnati, San Francisco 


~ OTE RE 


One of three 15,000 #/hr. capacity package unit steam gener- - 
ators for a State institution. ~~ 
» ies » wn 


Two of three 41,000 *#/hr.. steam generators installed in 
Medical Center Steam Plant, Louisville, Ky. OTHER VOGT PRODUCTS 
Drop Forged Steel Vajves, Fittings and Flanges in a complete range of 
Erecting two 50,000 #/hr. steam generators ot Kelly Air Force sizes * Petroleum Refinery and Chemical Plant Eqyipment * Steam 
Bose, San Antonio, Texas. Generators * Heat Exchangers © Ice Moking & Refrigerating Equipment 
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1—CHEMICAL PACKING has in- 
creased corrosion resistance 


The newly developed fiber used in this 
company’s 405 Mechanical Packing is 
said to offer greater corrosive resistance 
and service life. Packing is a braid over 
braid of glass and Teflon — two of the 
most inert of fibers. Teflon fibers braided 
over a core of glass fibers and impreg- 
nated with Teflon presents a soft pliable 
low friction packing, it is said, that is 
excellent for use on centrifugal as well 
as reciprocating and static applications. 
It is reported to give excellent perform- 
ance under wide environmental condi- 
tions of temperature and chemical ex- 
posure. According to manufacturer, con- 
centrated acids such as sulphuric, nitric, 
aqua regia, as well as sodium hydroxide, 
other alkalies, and most solvents are 
easily handled. Abbott & Biddle. 


2—CLEANING ROD swabs inside 
of liquid level gages 


To use this cleaning rod you slip a 
tubular cloth swab over a piece of cor- 
rosion-resistant spring steel on the end 
of the rod, apply a detergent or other 
cleaning medium to the swab and insert 
the rod into the end connection of the 
gage or the drain in the offset of a valve. 
When the swab is visible in the glass, you 
simply pull back the handle and tighten 
the thumb screw. The result is an in- 
creased arc of the spring which forces 
the swab against the glass — permitting 
a good cleaning job with little effort. 
Rods come in standard lengths of 36 in., 
cost less than $32.00. Longer ones may 
be ordered. Jerguson Gage & Valve Co. 


3—FLEXIBLE TUBING features 

installation advantages 
Announced as possessing unusual instal- 
lation advantages, Plica Tubing has 
been in use abroad as electrical conduit, 
and is claimed to be ideal for burying 
in concrete, ceilings and floors. As it 
can be cut with a hacksaw or knife, 


CaOss eC TION 


bent by hand to stay bent, and fits 
all standard connectors, installation 
times are substantially reduced, it is 
noted. Plica has a three-ply wall and 
can be made in almost any combination 
of ferrous and non-ferrous metals, fiber, 
paper and other materials. Tubing is 
made in continuous lengths. It is de- 
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scribed as having high wall strength, 
watertightness and sharp bending radii. 
Plica tubing, made of copper, brass, 
aluminum, steel, asbestos, fiber, paper 
and combinations of these materials, is 
used for lubricating, coolant and other 
non-corrosive liquid lines, hot and cold 
air ducts, mechanical protection and 
insulation of pipes, flexible shaft casing. 
Sizes are *% through 2 in. ID. Bulletin 
61 gives data. The Flexaust Co. 


4—STORAGE BATTERY is high 

output, nickel cadmium type 
Announced as featuring exceptionally 
long life and durability even under 
severe environmental conditions is this 
high output, nickel cadmium pocket 
plate storage battery. It is suggested for 
diesel engine starting, tndie power, 
switch tripping and closing and emer- 
gency lighting. The active materials, 
nickel and eoisien oxides, are locked 
in finely perforated steel pockets formed 
into plates. Cell containers are steel. 
The electrolyte is a solution of potas- 
sium hydroxide. Manufacturer points 
out that no corrosive fumes are given 
off either charge or discharge, and that 
the low cost maintenance and dependa- 
bility of this battery are of particular 
value for remote or unattended loca- 
tions. Nickel Cadmium Battery Corp. 


5—LIGHTWEIGHT HOSE made of 
synthetic materials 


Declared capable of handling air con- 
tinuously at temperatures up to 400 F 
and working pressures of 100 psi, this 
hose can be made with inside diameters 
of from % to 5 in. in lengths to 50 ft. 
Constructed entirely of synthetic ma- 
terials, the hose is claimed exceptionally 
strong, lightweight and flexible. Quaker 
Rubber Div., H. K. Porter Co., Inc. 


6—CENTRIFUGAL FANS feature 
improved blade design 


The Series 6000 Silentvane Centrifugal 
Fans with Airfoil blading make possible 
92 per cent peak mechanical efficiency, 
it is announced, and 88 per cent static 
efficiency in the movement of air in high 
pressure air conditioning and industrial 
process ventilation. Airfoil type blading 
is not only responsible for these high 
efficiencies, it is pointed out, but this 
blade design lowers noise energy per- 
ceptibly as compared to most flat-bladed 
centrifugal fans. Low operating cost is 
reported since maximum horsepower is 
attained within normal range of fan 
selection. Fans are designed for direct 
connection to conventional squirrel cage 
induction motors operated at standard 
motor speeds. For applications requiring 
regulation of air output over a wide 
range of operating conditions, inlet vane 
control is available operated either man- 
ually or automatically. Sixteen models 
have wheel diameters from 27 to 108 
in. Westinghouse Electric Corp. 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
121-122 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











7—ION EXCHANGE RESINS, 

high-capacity anion type 
Now available in commercial quantities 
are the Duolite A-100 Series of high- 
porosity, high-capacity anion exchange 
resins. Among jobs for which they are 
suggested is production of high quality 
boiler feed water. Their efficiency is at- 
tributed to their method of manufac- 
ture, in which a new cross-linking pro- 
cess is utilized to form a resin with true 
porosity and a known, controllable 
degree of cross-linking. This is claimed 
to result in longer life, ability to handle 
larger molecules, greater resistance to 
organic fouling and more reproducible 
results. Also, conditions of activation are 
less severe than those of most activation 
——— says company, and the resins 
ave greater stability and contain less 
extractable residues. Furthermore, the 
manufacturing method is said to elimi- 
nate the “skin”’ effect common to many 
bead-form resins. Claimed to offer a 
long operational life and need less fre- 
quent restoration, the resins come in 
two strongly basic types, and a weak 
base type. Chemical Process Co. 


8—PLASTIC CAP snaps into the 
bushings to seal them 


This versatile plastic bushing cap _~- 
into conduit bushings, connector hubs 
and conduit ends, both rigid and EMT. 


Installed with only finger pressure, the 
cap is said to assume its original shape 
and size to form a tight, protective seal 
Juring construction work. It may be 
—— into either metal or plastic 
bushings, and installations can be made 
in the field. It comes in conduit sizes 
from 4 to2in. The Thomas & Betts Co. 


9—HYDRAZINE for deoxygena- 
tion of boiler feedwater 


Scav-Ox is announced as a 35 per cent 
solution of hydrazine in water, having 
neither flash point nor fire point, yet 
retaining advantages of hydrazine as an 
oxygen scavenger and corrosion inhib- 
itor. It is claimed to eliminate many 
handling precautions formerly required, 
which restricted use of hydrazine to 
larger power generating stations. Ac- 
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This Crane valve on superheated steam 





since 1946—with no maintenance 


You'll spot cost-saving performance 
in the record behind this Crane 
valve —it has been on duty aneven 
decade of years, with no mainte- 
nance at all! 

Neches Butane Products Com- 
pany installed this Crane 8-inch, 
900-pound Pressure-Seal angle 
stop-check valve in 1946 in its bu- 
tadiene plant in Texas. On super- 
heated steam boiler service, this 
valve has never failed to close tightly 
and surely— and operate smoothly 
and easily—with no sticking, no 


troubles— no need to go near it with 
a wrench. 

There’s no question that depend- 
ability is a must in service like this. 
Minimum restriction of steam flow 
—plus smooth, positive and quick 
seating on backflow — must be pro- 
vided for safe, steady boiler opera- 
tion. And Crane stop-check valves 
can do it—have been doing it for 
years and years. 

Before you specify any valve, be 
sure to look into the advanced de- 
signs and materials, the broad se- 


lectivity and service suitability of 
the great Crane line. You’ll find 
everything you 
need in valves 
and fittings— 
built to the high- 
est standards of 
quality. Get full 
information 
from your local 
Crane Repre- 
sentative, or 
write to address 
below. 





GC RAN FE VALVES & FITTINGS 


KITCHENS e 


PLUMBING e 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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cording to manufacturer, Scav-Ox pro- 
vides operators of high pressure boilers 
with a safe and more convenient form of 
hydrazine — and makes possible its use 
in low pressure heating boilers. 

Hydrazine is said to have several ad- 
vantages over traditional oxygen scav- 
engers, including higher oxygen removal 
efficiency which means that less of the 
material is required. A further advan- 
tage mentioned is that it does not put 
solids into water. Also, through its par- 
tial breakdown to ammonia, hydrazine 
further contributes desired alkalinity to 
boiler water, it is explained, and im- 
proves heat transfer by reducing ferric 
oxide scale in the boiler to magnetic 
iron oxide. As Scav-Ox, hydrazine can 
be fed continuously to boilers by a 
chemical proportioning pump leading 
into the feedwater line. It is noted that 
while Scav-Ox’s cost per pound is higher 
than that of many water treating chem- 
icals, its effectiveness offsets this. Olin 
Mathieson Chemical Corp. 


10—TEMPLATE or plotting sym- 

bols for graphs, curves 
No. 59 Plotting Systems Template has 
cut-outs used in making graphs and 
sketches and plotting curves. Made of 
amber colored plastic, the template is 
634 in. long and costs around $1.00. 
Rapidesiz rn, Inc. 


11—VIBRATION MONITOR pro- 

tects rotating equipment 
The Model 5 Vibraswitch anticipates 
and prevents trouble in rotating and 
reciprocating machines, it is announced, 
by responding to slight increases in 
roughness or vibration and causing a 
shutdown before a costly failure occurs. 
Examples of detectable malfunctions 
are failing bearings, bent shafts, unbal- 
ance, broken blades. Applications in- 
clude pumps, motors, .compressors, 
blowers, gas engines, diesels, centrifuges, 
turbines, generating equipment, test 
stands. It may be used singly on small 
equipment; in pairs on driving and 
driven equipment, or in series or parallel 
combinations to monitor each bearing. 


Unit includes a shock-free holding 
and reset mechanism for automatic or 
remote ope ration to prevent actuation 
from starting or from normal or acci- 
dental transient shocks. Instrument em- 
ploys no vacuum tubes or electronic 
components, is claimed maintenance- 
free and fail-safe. It is supplied in an 
explosion-proof housing for Class 
Group D; Class II, Group F and G 
locations, or gasketed for non-hazardous 
outdoor locations. Housing is cast 
aluminum. The Beta Corp. 


co 


12—CONDENSATE PUMP is verti- 
cal, multi-unit type 


Having four pumps in a common case 
and utilizing a common shaft, this unit 
has been nicknamed the “Sow Pig’’ be- 
cause of its eight flanges (four intake, 
four discharge). This four-pumps-in-one 
design was developed to save floor 
space, realize economies of a common 


driver, and increase reliability because 
the use of four pumps on a common 
shaft requires only a single stuffingbox 

and less packing maintenance. Three 
of the four pumps in each unit are single 
stage; the fourth is a two-stage pump 
with external crossover. A vertical elec- 
tric motor drives the unit, and axial and 
radial hydraulic balance obtained by 
double suction impellers and double 
voluted pump cases. Outer casing of 
vertically split type with the four sets of 
inlet and outlet nozzles located in one 
half to permit removal of rotating ele- 
ment without disturbing the piping. 
Byron Jackson Pumps, Inc. 


13—JUNIOR FIRE TRUCK for in- 
dustrial plant use 
This pint-size fire truck can go any- 
where an ordinary lift truck can go, says 
manufacturer. It is only 5 ft 8 in. high, 
giving the driver a good view in every 
direction. An average-size man can reach 
over it to get whatever equipment he 
needs. Dry chemical, carbon dioxide and 
water are provided as extinguishing 
agents, according to the plant’s need, 
and the truck can carry other fire fight- 
ing tools, too. Available accessories in- 
clude ladders, utility bar, light, hose, 
portable extinguishers. There is storage 
room on the truck for fire blankets, boots, 
masks, coats and first-aid kit. A flashing 
red light can be mounted on top. It is 
claimed that the truck and its equip- 
ment can be operated by one untrained 
man, if necessary. Ansul Chemical Co. 


14—NETWORK PROTECTOR for 
extreme operating conditions 


The MG-90 is announced as a 3,000-amp 

network protector operating on voltages 
of 120/208 and 277/480. Housed in a 
dust-proof enclosure and protected with 
Class H insulation, it is designed for 
long life under extreme operating condi- 
tions and features high loading capacity 
built into a small unit. A minimum cur- 
rent is required to close protector, which 
operates on stored energy provided by 
a motor driven mechanism. Relays, 
fuses, and contacts are easily accessible. 
According to > ee many safety 
problems involved in 277/480 v net- 


works are alleviated by use of a 120/208 
test voltage on the protector, relays, 
operating mechanism and auxiliary cir- 
cuits. Testing can be performed with 
the usual safety precautions for handling 
120/208 voltages. Another advantage is 
the standardization of replacement 
parts. General Electric Co. 


15—CHLORINATORS feature new 
metering, controlling principle 
Built of corrosion-resistant materials, 
these V-notch chlorinators cover a feed 
range from 25 lb per day to 2000 lb per 
24 hr. Series A-712 is described as a 
wide-range model with direct reading 
dial indication of the feed rate and ac- 
curacy given as +4 per cent over a 20 
to 1 range for any V-notch variable- 
orifice. The Series A-711 Chlorinator 
serves to provide a rotameter for feed 
rate indication, to give accuracy over a 
10 to 1 range for any one rotameter. 
Manufacturer states that the V-notch 
variable-orifice metering and controlling 
principle utilized provides precise and 
smooth chlorine feed control over a 
wide range. Wallace & Tiernan Inc. 


16—TINY STEAM TRAP needs al- 

most no maintenance 
Slightly larger than a 50-cent coin, the 
new % in. Thermodynamic TD Steam 
Trap is described as well suited for ap- 
plications such as tracer lines. This trap 
is reported to withstand water-hammer 
and corrosive condensate and operate 


equally well on light or heavy loads and 
against back pressures up to 50 per cent 
of inlet pressure. Practically no mainten- 
ance is required for this steam trap, 
company points out, which has only one 


operating part, a solid, hardened stain- 
less steel disc. Cap, valve disc and body 
are of stzinless steel. (Thermodynamic 
Traps also come in 4, *%4 and 1-in. sizes.) 
Bulletin 257B offers more information. 
Sarco Co., Ine. 


17—UPLIGHT REFLECTOR for high 
bay mercury lighting 


This aluminum uplight reflector is offered 
to meet the need for greater uplight 
from the new color corrected mercury 
vapor lamps used in high bay lighting 
The reflector measures 24 in. in diameter 
and utilizes an open top design said to 
result in 16 to 18 per cent uplight when 
used with the H1000-C15 and H400- 
RC1 mercury vapor lamps. This feature 
serves to maintain proper balance of 
light between lamp and ceiling, reducing 
contrast. Manufacturer also claims that 
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Cochrane 


¢ @ 8 ? ©@ 8 Acs] 
3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK - PHILADELPHIA - CHICAGO 
Cochrane Water Conditioning ltd., Toronto 4; Montreal 1, Canada 


Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, ltaly; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezvela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 


Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 
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type deaerator 


best suits your requirements? 


These six bulletins will give you the answer. 


Starting with the bulletin on Why and 
How of Deaeration, you are introduced to 
the problems encountered and advantages 
of the various types of deaerators. 

Other bulletins cover the specific 
application of the Jet-Tray, Tray Type, 
Atomizing Deaerator, Surface Type 
Deaerating Hot Water Heater and 
Cold Water Deaerator. 

Regardless of the application you 
require, you will want these bulletins for 
your file. Cochrane Corporation pioneered 
in the field of deaeration and today 
manufactures every type of deaerator 
to meet any specific application, as well 
as a complete line of water condition- 
ing equipment. This background assures 
you that guarantees will be met and 
that whatever your requirements, 
Cochrane can furnish you with the 
exact type to fit your needs. Why not 
write for this series of six bulletins today? 
Consult Cochrane first on your water 
conditioning problem. 
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fixture improves shielding of the 
lamp. It is available in socket-reflector 
or separable-socket (disconnecting) 
mounting types. Abolite Lighting Div., 
Jones Metal Products Co 


this 


18—PRESSURE REDUCING VALVE 
for heat, process steam uses 


This air loaded, diaphragm operated, 
pressure reducing valve, the Class GPK, 
has a simple design. There are only two 
moving parts—a metal diaphragm 
with full valve travel and a hardened 
stainless steel main valve that seats on 
a renewabie stellited seat ring. An air 
loader is used instead of a loading 
spring, and is designed to produce a 
constant loading force on the diaphragm. 
The design is said to assure the same 
control point over full travel. The valve 
comes in cast iron '%- to 2-in. sizes, 
screwed end connections. Inlet pressure 
is 0 to 250 psi, 450 F. Used with com- 
pany’s Class A air loader or Type P 
panel mounted loader, the reduced 
pressure range is 0 to 85 psi; or to 249 !4 
psi with a high pressure loader. More 
data is in Bulletin 561. Leslie Co. 


19—BUSHING DROP OUT pro- 
vides smooth surface 


Announced as a new fitting for com- 
pany’s cable supporting system, this 
aluminum conduit bushing drop out 
allows cable to pass easily from cable 
trough into a conduit and provides a 


smooth surface that protects cable insu- 
lation. Drop out can be placed any- 
where in the trough system by cutting 
a hole in trough and is attached to 
trough by bolts. A clamp operated by 
a hollow head bolt serves to assure that 
the slotted collar will grip the threaded 
conduit securely, provide a continuous 
metallic connection. T. J. Cope, Inc. 


20—FLOW ALARM is low cost, 
vibration-proof unit 


Announced as combining low cost with 
vibration-proof operation, the Ratolarm 
uses snap-action electrical contacts, her- 
metically sealed in a glass tube, which 
are drawn together to set off alarm by 
passage of a magnetic float extension 
rod. Switch can be positioned in mount- 
ing frame above or below magnet in the 
float extension rod to signal high or low 
limits of flow. If placed above magnet, 
it will set off alarm when increasing flow 
causes magnet to rise to predetermined 
position. If placed below, it sets off 
alarm when flow falls be low desired rate 
or fails. One switch can be set above and 
another below to give high and low 
alarms. Multiple alarms may also be in- 
corporated. 

Ratolarm is described as insensitive 
to vibration. It is normally supplied 
with a dust-proof, plastic-enclosed, plug- 
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in relay. This permits easy inspection of 
contact points and allows relay to be 
changed quickly. A fail-safe feature is 
incorporated to assure a signal if alarm 
circuit fails. Applicable in water or oil 
cooling lines for large machines, it may 
be connected to a light or buzzer or 
both, or may be used to start a pump, 
close a valve, shut down system ete. 
Fischer & Porter Co. 


21—TURBINE with all-steel 
welded rotor 


The rotor on this turbine is claimed 
to be one of the safest on the market. 
Buckets are of nickel steel, welded to 
the periphery of the rotor and capped 
by a steel shroud, also welded. It is 
explained that should a turbine lose its 
load, accompanied by governor failure, 
instead of speeding up to destruction, 
the buckets would be released from the 
rotor at the weld, thus removing the 
steam impingement forces on the rotor. 
The speed at which the buckets will 
disengage is several times the maximum 
operating speed of the turbine, company 
points out, but well below the rotor’s 
breaking point. It is reported that after 
10 years of field tests, no rotors of 
these turbines have exploded, although 
on several occasions, whether from acci- 
dent or otherwise, the turbine load may 
have been lost or a trip valve failed 
to function. L. J. Wing Mfg. Co 


22—ELECTRONIC TIMER has in- 
dependent on-off adjustment 
Model 3 CK Electronic Timer is a fully 
enclosed unit with independently ad- 
justable time ranges for both on and off 
cycles of 1.5, 3, 6 and 12 sec. It can be 
converted to a single time-cycle oper- 
ation by removal of one tube. Fully en- 
closed terminals are accessible by re- 
moval of back cover. Other features 
announced are: instant starting cold- 
cathode tubes; tube cut-out during 
timed-out periods; plug-in relays for 
easy servicing; eight-amp, single-pole 
double-throw Toad contacts for 115-v a-c 
operation (25 to 400 cycles). Timer is 
5 in. high, 414 in. wide, 334 in. deep. 
Farmer Electric Products Co., Inc. 


23—HYDRAULIC REGULATOR with 
powerful correcting action 


The Powerpack is described as a self- 
contained hydraulic regulator which de- 
velops a powerful correcting action in 
response to a wide range of signals. 
Unit is reported especially well suited 
for relief and reducing valve applications 


involving lever or butterfly valves. It 
is also employed for the control of fluid 
flows and as a remote valve positioner 
Regulator can be used on liquid level 
applications, feed water pumps, steam 
pressure reducing stations for pressure 
control, flow control, anti-surge gover- 
nor for blower installations and other 
ony where it is effective because of the 
igh power corrective action which it 
develops. This power is greatly increased 
near closed position of valve, it is noted, 
and gives the extra power needed to 
shut valves tight or break sticking 
valves loose. Askania Regulator Co. 


24—SECTIONAL RACEWAY with 
full line of fittings 


Oiltight raceway in sizes 244 by 214 in. 
and 4 by 4 in., in lengths to 410 ft, is an- 
nounced along with a complete line of 
fittings —elbows, tees, crosses and 
closure plates —to permit bolting the 


raceway together to fit almost any ma- 
chinery or building requirement. The 
trough has a hinged cover to permit ac- 
cess to the interior of the full length of 
each section. Fourteen-gage sheet steel 
is used throughout except on the welded 
connection flanges which are 1l-gage 
steel. Finish is gray hammertone enamel 
over a phosphatized surface. The cover 
is gasketed with sponge Neoprene rub- 
ber and a Neoprene gasket is placed be- 
tween each section to make the assem- 
bled raceway oil, dust and water tight. 
Hoffman Engineering Corp. 


25—BURNER THROAT TILE per- 
mits gas flame stability 


This new design of rifled burner throat 
tile is claimed to permit extreme flame 
stability over a wide range of firing 
conditions and to give satisfactory per- 
formance even when excessive combus- 


tion air supply is present. With the 
rifling directionally opposed to air ro- 
tation, the new tile develops low velocity 
eddy currents to provide a series of 
continuous and positive pilots for the 
main body of the combustible mixture. 
The new rifled tile is said to enable 
reduction of gas flow to the minimum 
setting and increase windbox pressure 
to maximum value without loss of ig- 
nition. Peabody Engineering Corp. 


26—PYROMETER measures hot 
gases in difficult situations 


For situations in which gas tempera- 
tures and surroundings change con- 
stantly, the Land Suction Pyrometer 
is designed to measure heated gas from 
0 to 2900 F. It is expected to find usage 
in water tube boiler furnaces; uptakes 
and regenerators of open hearth- fur- 
naces; glass tanks. Suitable indicating 
and recording instruments can be used 
in conjunction with this pyrometer, and 
the company can provide complete 
systems. Three models are offered using 
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Pick any four, 
plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—and interchangeable receivers & 


permit new combinations almost at will. Petition —— 
Individual plug-in pneumatic or electronic receivers—and corre- 
sponding integrators —are interchangeable in the four identical 
frame slots. You can select any combination; even including two smok 
receivers and their two integrators. » © density 
hie i ; , . ee Speci 
Chink what this can mean to you! Parts inventories are minimized; s& fic gravity 
re-use of components keeps instrumentation costs economically low J Speed 
t 
a <mPerature 


when cycle changes are frequent—and you can even tie in with 
your existing transmitters. 
Ask for Product Specification 12-5. 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 
Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers : 
—or two receivers and two integrators — 
x Coutrols for 





Any four variables on one chart—easily 


read and interpreted 1040 IVANHOE ROAD 


A full year's ink supply at one loading ae 
Faster ordering—from stock 
Minimum inventory of parts 


cycle exponsion or alteration ECE RM CM LL Le TOD 
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_ KULJIAN HAS DESIGNED, 


_AND SUPERVISED} CONST: 


io 


BWER-PL THE. WOR 





Vast power projects throughout the world—more than 
seventy in all—attest to The Kuljian Corporation’s reputation 
as SPECIALISTS IN THE POWER FIELD. These power 
plants, with capacities ranging from 2,500 to 240,000 KW, 
represent a total investment of over half a billion dollars. 


No matter what type of power project you are planning 
..+ be it steam, hydro, or diesel ... Kuljian’s wealth of prac- 
tical experience, backed by a complete staff of internationally 
recognized engineers, can serve you quickly, economically, 
and efficiently to meet your specific requirements. 


Next time you need outside help, why not contact a 
Kuljian engineer for preliminary consultation. He will be 
glad to provide the help you need, anytime . . . anywhere. 


ACTUAL ON-THE-JOB REPORTS are continually received at Kuljian 
headquarters. From these reports, easy to read case histories 
are developed into articles that are published by editors of 
leading magazines. 

If you are interested in knowing more about us... how 
we work, what we have done for others... your request for 
literature will be most welcome. 


@ x. huljian Coyeorallion 


engineers +- constructors 
1200 North Broad Street « Philadelphia 21, Penna. 
BRANCH OFFICES THROUGHOUT THE WORLD 
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platinum and platinum rhodium sens- 
ing elements, each designed for a par- 
| ticular use and temperature range. 
In operation, the device forces hot 
| gases at high velocity past thermocouple 
| temperature-sensing elements to in- 
| crease convective heat transfer from the 
gas. Concentric shields protect these 

| elements from external influences. The 
main unit consists of a water-cooled 
stainless steel jacket, 6 ft long. (Com- 

| pany will supply any length from 4 to 
12 ft.) A platinum thermocouple with 
5 ft of spare wire in a reel box is also 

| part of this suction pyrometer. Fielden 
Instrument Div., Robertshaw-Fulton 
Controls Co. 


27—CIRCUIT BREAKER is 800- 
amp, molded case unit 


This 800-amp M-frame circuit breaker, 
the type ET, is announced as the first 
molded case circuit breaker to be ap- 
proved by Underwriters’ Laboratories 
for operation at this continuous current 
rating. No larger than company’s L- 
frame breaker rated at 600 amp, this 
new 800-amp breaker can be used in 
panelboards, power panels, switch- 
boards, motor controls, bus duct plugs 
and individual enclosures. It offers 
optional pressure connectors for either 
double or triple cable connections per 
phase within the circuit breaker case. 
Double 300 to 500 mem cable connectors 
are available for breakers rated 600 and 
700 amp. Triple 300 to 400 mem or spe- 
cial double 600 to 750 mem connectors 
| are available on breakers rated 800 amp. 
The 3-in. pole-center design dimen- 
sions are designed to permit easy ac- 
cessibility for front cable or rear bus and 
stud connections. The new 800-amp 

| breaker comes with interchangeable trip 
| units providing continuous 600, 700- or 
800-amp ratings in two- or three-pole 
construction for 250-v d-c and 600-v a-c 
service. Interrupting ratings are 25,000 
amp at 600 v a-c, 35,000 amp at 480 v, 
50,000 amp at 240 v; and 20,000 amp at 





250 v d-c. I-T-E Circuit Breaker Co. 





Reader Service Cards on pages 
121-122 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 








28—STUD DRIVER is low cost, 


| powder actuated fastening tool 


Biggest advantages claimed for the 
Mighty-Mite Model 456 Stud Driver are 
low initial cost —less than $35.00 - 
and easy adaptability to jobs calling for 
low volume fastening output. It is con- 
structed of three simple parts and weighs 
only 334 lb. After a stud with “‘ Power 
Guide” dise attached has been placed 
in the barrel, the operator inserts a 22- 
caliber power load. When he twists and 
depresses the too! against the work sur- 
face, the firing pin is exposed at the top. 
A light hammer-blow against the pin 
fires the tool. Manufacturer says an 
operator can drive studs at better than 
one-per-minute rate. 
Power loads come in different strength 
| powder charges. Built-in safety is a 
| feature stressed for the Mighty-Mite. It 
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CUT STEAM-PLANT INSTALLATION 
AND MAINTENANCE COSTS 
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... with the NEW Foster Wheeler 


PACKAGED STEAM GENERATOR 


H™ IS a compact, space-saving steam generator that 
is completely factory assembled and shipped to 
you ready to set on a simple, low-cost foundation— 
ready for your fuel, steam and electric connections. 
There is only one outlet to the stack, and this has a 
simple, flanged connection as shown above. Extremely 








CONSTRUCTION FEATURES 


@ 36” steam drum and 24” water drum 


®@ Staggered boiler tube arrangements 


© Closely spaced waterwali tubes compact design permits access to boiler rooms through 
© Water cooled target wall average building openings. 
© No headers—Low circulation less Low refractory maintenance is assured by the use of 


closely-spaced waterwall tubes and water-cooled target 
wall. The boiler interior is easily accessible for clean- 
ing through a large access door in the rear furnace wall, 
and dusting ports are provided along the boiler bank 
side at mtervals of not more than 42”. Soot blowers 
can be furnished as original equipment or installed 
later. 

Available in capacities from 10,000 to 50,000 lb/hr, 
the new FW Packaged Steam Generator represents the 
last word in modern steam plant design. For complete 
: details, send for Bulletin PG-55-3. Foster.Wheeler Cor- 
. poration, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK * LONDON «¢ PARIS ¢ ST. CATHARINES, ONT. 


@ Light, highly efficient refractory 
and insulation 





@ Wide choice of burners 
and controls 






@ Baffled steam separator 
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Two watch dogs... Cwiee as good as one... 


Let the 


Reliance 
Safety Team 


give you a double check 
on boiler water levels 


| 
Reliance 


EYE-HYE 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 





ans 
Sound Check 


Alarm 
Water Column 





EYE-HYE 


» a 
Sight Check 


Remote Gage 








This team works for thousands 
of plants like yours. It double 
checks boiler water levels—helps 
you achieve more efficient opera- 
tion, lower power cost, greater 
safety. The sensitive float-oper- 
ated mechanism in the Alarm 
Water Column sounds a last-re- 
sort warning (see whistle) when 
water approaches low or high 
danger points. But for minute- 
by-minute scanning by operators, 
EYE-HYE beams its bright pic- 
ture of true water level condition 
from a convenient eye-level posi- 
tion. It’s the original remote 
reading gage — all-hydrostatic, 
simple, sure. 


Now .-.Qlarms on pressures 
to 2500 Ibs.! 


Steam whistles are available on 
Reliance water columns up to 
900 psi only. But with the Re- 
liance Levalarm EAI17 you can 
have vibratory horns or warning 
lights or both, to assist EYE-HYE 
in water level “watch dog”’ serv- 
ice. It pays you to have the Re- 
liance Safety Team for adequate 
boiler water level supervision. 
Write for detdils — or ask your 
Reliance Representative. 


, —@ @ © 


» 
\ 


BOIL 


a. . 
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FETY DEVICES 
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must be held vertical to the work surface 
before it will fire and must be twisted 
and depressed against the work before it 
will operate. Some of the fastening jobs 
this tool is suggested for include: duct 
suspensions; electric motors to concrete; 
lighting fixtures to concrete and steel; 
pipe hangers to concrete, steel and brick; 
control and switch boxes to concrete, 
steel, brick. Remington Arms Co., Inc. 


29—OiL BATH FILTER for com- 
pressors, blowers, engines 


The LPD Oil Bath Air Filter combines 
efficiency with extremely low pressure 
loss, it is announced, achieving low- 
pressure-drop operation without mov- 
ing parts or outside energy supply. Air is 


drawn in under a weather hood set low 
on unit and directed through an air- 
flow regulator tube to an oil control pan. 
Here it picks up droplets of oil which 
are carried up through a diffuser cone 
where air and oil are thoroughly mixed 
and air is scrubbed. Air then passes 
through cylindrical filtration element 
where dirt particles and oil droplets are 
removed, permitting only oil-free air to 
flow to engine, blower or compressor. 
Oil and dirt flow down inside filtration 
element and through oil-return pipes to 
sump where dirt settles out. Clean oil is 
metered from top of reservoir into oil 
control pan. Air-Maze Corp. 


30—METAL POLISH in paste form, 
gives mirror-like finish 


Ge-Halin, developed in Germany, is 
announced for polishing aluminum, cop- 
per, brass, silver, chrome, tin, bronze, 
gold and stainless steel. In paste form, 
this product is said to polish aluminum 
like chrome and retard the pitting ac- 
tion. According to manufacturer, the 
cleaning powder in the formulation is 
capable of removing layers of grime and 
tarnish quickly, without scratching, re- 
storing to a high lustre non-ferrous 
metals neglected le virtue of lack of an 
effective cleansing agent. Ge-Halin is 
said to remove rust and polish chrome 
in one operation. Haldar Sales & Co. 


31—PANELBOARD for heavy- 
duty power distribution 


Incorporating rigidly mounted fusible 
switch units of the quick-make, quick- 
break type, the Type QMR Panelboard 
is designed for 600-v a-c maximum serv- 
ice, two- or three-wire, single phase, and 
three- or four-wire three-phase applica- 
tions. Company says it can be safely 
operated in systems having short-circuit 
capacities up to 100,000 amp RMS asy- 
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Scale or Sludge Deposits Can Crop Up 
Most Anywhere Water is Used 


When they do, the water detective must find the cause and the cure. 
Sometimes the problem is run-of-mine. More often, however, it brings 
into play his skill and experience as a specialist in dealing with water. 


Cold Niagara 
Revealed as Offender 


As winter cold deepened, a chem- 
ical manufacturing plant on the 
Niagara River, a Hall client for 
many years, suddenly experienced a 
hard glassy deposit in the plant 
intake and distribution system. 
Pumps had to be removed from serv- 
ice for cleaning. Mechanical cleaning 
had no effect, but when the pumps 
were heated with steam the deposit 
softened and washed out. 

G. H. Smith and R. E. Elliott, 
Hall engineers in the Buffalo office, 
found that the Niagara River water 
at the plant intake showed greater 
than normal values for calcium, 
alkalinity and pH, indicating con- 
tamination by an alkaline calcium- 
bearing material. However, this in- 
formation did not explain the fact 
that calcium carbonate was being 
deposited in the cold sections of the 
system rather than at points where 
the water was being heated. 

Elliott called J. P. Kleber at the 
home office in Pittsburgh for an 
opinion. From past experience, 
Kleber had the answer immediately. 
Hexahydrate of calcium carbonate! 

a quite uncommon material. Tem- 
peratures below 40F plus some free 
hydroxide alkalinity in Niagara 
River water had precipitated this 
compound. When the temperature 
was elevated, the material lost its 
water of hydration and left a rela- 
tively soft calcium carbonate mud. 

How to prevent the deposit? 
Nothing could be done about the 
contamination or the winter tem- 
perature of the incoming water. 
While treatment of this water with 
5 ppm of Calgon® would keep the 
scale from forming, in-plant changes 
appeared to be less costly than chem- 
ical conditioning. Well-pleased with 
the diagnosis and suggestions, the 
plant went ahead with these changes. 


| 


| 





Desuperheater 
Develops Deposit 


At a lumber plant in Oregon a 
low-pressure turbine using desuper- 
heated steam suffered a substantial 
decrease in capacity. Inspection of 
the desuperheater and the steam 
line beyond it revealed the presence 
of deposits an inch thick. 

R. T. Manion, Hall field engineer 
in Portland, uncovered the fact that 
during the night there was insuffi- 
cient condensate for desuperheating, 
so raw water was being used to 
supplement it. Evaporation of this 
raw water deposited the solids it 
contained in the desuperheater, 
steam lines and turbine. 

Further investigation produced a 
practical answer to the problem. 
During the day there was more con- 
densate than required for desuper- 
heating, so Manion recommended 
storing the excess for use at night. 
Now the plant has sufficient con- 
densate for desuperheating at all 
times. As a result, turbine capacity 
remains constant and the former 
difficulties with valves, strainers 
and traps are no longer experi- 
enced. A recent inspection of the 
desuperheater showed it to be clean. 





Midwest Power Co-operative 
Eliminates Manual Cleaning 


Of Preheater Trays 


Hand chipping of hard, white 
scale from their evaporator pre- 
heater trays was a time-consuming 
monthly task at a midwest power 
co-operative. J. F. Nelson, Hall field 
engineer in Kansas City, suggested 
changes in points of chemical feed 
ahead of the preheater in order to 
obtain good mixing of the condi- 
tioning chemicals before the water 





NUMBER 4 
reached the preheater. He further 
recommended the feeding of 5 ppm 
of Hagan Dispersive®. 

Since the start of dispersive feed 
a 30 percent increase in evaporator 
capacity has been noted because of 
cleaner heat transfer surfaces. Also 
when the preheater trays were 
cleaned after three months’ oper- 
ation the deposit found was so soft 
it could be removed with the fingers. 
Further changes have been recom- 
mended which should result in even 
greater improvement in conditions. 





Hospital Reports Condition 
Of Boilers Excellent 


When a hospital on Long Island, 
New York, decided to increase steam 
generating capacity, Hall Labora- 
tories was invited to provide water 
conditioning service for the expanded 
boiler plant. 

Hall field engineer R. A. Beardsley 
found that the old boilers contained 
a considerable amount of scale diffi- 
cult to remove by mechanical clean- 
ing even though the make-up water 
had been zeolite softened and phos- 
phate and soda ash had been used 
for internal conditioning. Serious 
tube difficulties had been averted 
simply because the boilers had been 
operated at very low ratings. 

After three years of cooperative 
effort with Beardsley, the Chief En- 
gineer at the Hospital reports, ‘““The 
new boilers are free of scale and cor- 
rosion. The scale has been removed 
from the old boilers and it is now 
possible to operate during the off- 
heating season with only one boiler 
at greatly increased fuel efficiency.” 





Industrial Water Problems 
Require Special Handling 


There are no “stock answers” to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 





Water is your industry’s most im- 
portant raw material. Use it wisely. 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Watet 
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Light it 


and 


leave it! 


The Peabody PK-54... 
Industry’s Most Dependable Automatic Burner 


MORE THAN 400 UNITS already installed prove that 
the Peabody PK-54 is the most advanced, safest and most 
dependable automatic burner in industry. 


Peabody’s pioneering in safety engineering has promoted 
such design improvements as “guillotine” solenoid valves; 
the one-second flame failure drop out; the electronic 
modulating control relay and the tube-over-tube dripless 
oil gun. These advanced components are included as 
standard in the PK-54 burner. It is years ahead of 

all other units! 


Completely packaged, factory-fired and tested for each 
installation, the PK-54, with fully automatic, semi-automatic 
or manual control, is available for firing gas or oil, 

singly or in combination, to produce up to 45,000 Ibs. 

of steam per hour. 


Write today for complete information 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 
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| metrical when current-limiting fuses are 
used. Fusible switching devices are in- 
dividually enclosed in a protective steel 
compartment. An interlocked cover can 
be opened only when its handle is in the 

| “off” position. Units are of modular 

| construction for interchangeability, and 
can be provided in ratings of 30 to 200 
amp, two- and three-pole construction. 
General Electric Co. 


| 32—VISE LACER is designed for 

small hooks 
The No. 1-6 in. Vise Lacer, designed for 
belt hooks used to lace belts from 0.060 
to 0.156 in. thick, can be used in any 
standard vise 4 in. or larger. Hook re- 
tainer on the vise lacer has 50 slots to 





| accommodate standard 50-hook card of 

| the No. 1, 1-A and 1-D hooks. The 
No. 1 hook is for belts 0.126 to 0.156 in. 

| thick, the 1-A for belts 0.086 to 0.125 in. 

| thick and the 1-D for belts 0.060 to 

| 0.085 in. thick. Lacing wide belts with 
these hooks previously required a spe- 

| cial hook adapter for regular belt lacers. 
The new vise lacer is the first one pro- 
duced by this company to accommodate 
the full 50-hook card. According to 
company, it will make for easier servic- 
ing of belts on such machines as those 
with a 154-in. belt 0.070 in. thick and 
those with a 4-in. belt 0.125 in. thick. 
This lacer sells for less than $10. Clipper 
Belt Lacer Co. 


33—AIR BREAKER for metal-clad 
switchgear 


Model 50-DH-50-A Circuit Breaker, 
rated 4.16 kv, 50,000 kva, is announced 
for use in indoor and outdoor metal-clad 
switchgear. Lighter and smaller than 
its predecessor, breaker can be modified 
at factory to fit into older housings. It 
has main contacts of self-aligning mul- 
tiple-line butt type. Separation of these 
contacts transfers current to arcing con- 
tacts whose erosion is minimized by in- 
lays of silver tungsten. A lighter-weight 
hinge-type arc chute with improved arc 
interrupting ability is used. 

By removing one bolt, chute can be 
tilted back for inspection and main- 
taining of contacts. Withdrawing a 
hinged pin permits removal of complete 
are chute. All parts are accessible for 
inspection. Entire contact for each 
single-pole unit is mounted in a U- 
shaped fire- and shock-resistant molded 
base support. This permits changing one 
pole without disturbing setting of other 
two. Faster interruption of low magnet- 
izing currents is accomplished by a new 
puffer that speeds movement of the arc. 

| Westinghouse Electric Corp. 
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Ehagy Unhinlleg | mao ut semen 


> Bituminous coal offers the nation a priceless commodity 
—a virtually untapped source of low-cost power. The B&O 
serves areas with proved usable reserves containing billions of 
tons of this fuel with a future, convenient to industry’s heavi- 
est concentration. 

As population grows and living standards soar, the added 
energy requirements can easily be met by B&O Bituminous. 
In addition, its modern mining and utilization will assure 
greatest efficiency at stable, low cost. Ask our man! 


LET OUR COAL TRAFFIC REPRESENTATIVE HELP YOU! 
He will gladly suggest the perfect constant-low-cost 

Bituminous coal for your particular needs. 

COAL TRAFFIC DEPARTMENT B&O RAILROAD 

Baltimore 1, Md. LExington 9-0400 


BALTIMORE & OHIO RAILROAD 
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boiler water 





levels now 





easier to see... 





easier to read 





Whatever the boiler pressure, high or low, YARWAY 
Remote Indicators give accurate, instant, eye level 
boiler water level readings at any convenient plant 
location. 

Boiler Code Case No. 1155* says in part, “*... 
two independent remote level indicators of the com- 
pensated manometric type may be used instead of 
one of two required gage glasses for boiler drum 
water level indication in the case of power boilers 
with all drum safety valves set at or above 900 
Pe ag 

YARWAY Remote Liquid Level Indicators fill the 
bill—and feature a ‘wide vision’”’ face that makes 
reading easier from any angle. 

Accurate—because indicator is actuated by the 
boiler water itself—by the pressure differential be- 
tween a constant head and the varying head of 
water in the boiler drum. 

Also use YARWAY Remote Indicators on heaters 
of various types. 

For full description, write for YARWAY Bulletin 
WG-1824. 


*Write for free reprint of case description. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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Yarway Remote Hi-Lo 
Alarm Signals—lights or 
horns—can be used with 
Yarway Remote Liquid 
Level Indicator and 
placed at any location 
in the plant. 
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WAY REMOTE LIQUID LEVEL INDICATORS 


For more data circle 546 on Post Card 


POWER ENGINEERING 





In this report, direct from Paris, covering the 1956 CIGRE Conven- 
tion, our traveling editors describe some of the most important 
developments in the generation, transmission and distribution of 
electric power throughout the world and show the direction in which 
further development in these fields is proceeding in various countries 


CIGRE members arriving for their 1956 Convention at the Foundation Berthelot 





CIGRE MEETING IN PARIS REPORTS WORLD 
DEVELOPMENTS IN ELECTRIC POWER SYSTEMS 


By RICHARD H. MORRIS 


Editorial Director 
and 


ANDREW W. KRAMER 
Editor 
POWER ENGINEERING 


T IS SOMEWHAT of an ordeal 

for two American editors to have 
to take time out from the numerous 
distractions afforded by Paris in the 
springtime to write a report of even 
so valuable a technical conference 
as the 1956 Convention of CIGRE 
being held here these first ten days 
of June. The Conference, however, is 
extremely interesting, both from a 
technical and international stand- 
point, and except for the distractions 
mentioned, the task of preparing a 
report on the meeting involves no 
serious hardship because everything 
concerning the convention is well 
organized. 

For those in the United States not 
familiar with CIGRE, (pronounced 
see-gray) a brief description may be 
helpful. CIGRE are the initial letters 
of “Conference Internationale des 
yrand Reseaux Electriques.’”’ In 
English it is the International Con- 
ference on Large Electric Systems. 
This organization was founded in 
March 1921 under the aegis of the 
International Electrotechnical Com- 
mission. It operates with the support 
and assistance of all the large inter- 
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national electrotechnical organiza- 
tions and includes members from 
all countries. It is not only the oldest 
of all international electrotechnicai 
organizations (except the IEC) but 
is also by far the largest, having 2000 
permanent members and 2560 cor- 
responding members located all over 
the globe. Its biennial meetings have 
become the Mecca of electrical en- 
gineers from all over the world. At 
this present meeting we have an 
attendance of some 2000 members. 

The 2000 permanent members 
from 41 different countries give the 
organization a stable foundation and 
a solid financial basis. Any electrical 
engineer, any industrial or scientific 
society, any body devoting its ac- 
tivity to high tension electrical sys- 
tems may become a member. 

This 1956 Convention being held 
here in Paris from May 30 to June 
9 is the 16th since the organization 
was established in 1921. Headquar- 
ters are at the Foundation Berthelot 
at 28 bis, rue Saint-Dominique, close 
to the National Assembly and many 
other famous places of interest. 


All meetings are well organized: 
Thus no time is lost in presenting the 
technical papers discussed. At this 
meeting a total of 117 papers are 
being presented, all of which are 
published in both English and 
French. Every delegate who regis- 
tered before April 1 received a com- 
plete set of these papers well in 
advance of the meeting, so as to 
give him an opportunity to read 
those in which he may be specially 
interested. Thus, those wishing to 
enter the formal discussions are as- 
sumed to be thoroughly familiar with 
the papers themselves and so the 
technical sessions are devoted only 
to discussion of the papers — not 
to their presentation. As a general 
rule, because of the large number 
of discussors, each discussor is limited 
to six minutes for the presentation 
of his discussion. These discussions 
are delivered either in French or in 
English, but immediately after a 
discussion has been presented in 
either of these languages, an inter- 
preter re-presents the discussion in 
the alternative language. 

In addition to these successive 
interpretations, members are also 
provided with very small transis- 
torized radio receivers and headsets 
by means of which they can listen to 
a simultaneous interpretation while 
a discussion is being presented. This 
little receiver is a marvel of compact- 
ness, approximately 7 in. long, 1% 
in. wide and 1 in. thick. It is provided 
with a sliding switch with 4 positions, 
for tuning in on various frequencies. 
When in use the listener merely clips 
the receiver to the breast pocket 
and sets the switch to whatever 
language he understands. Reception 
is remarkably clear and free from 
noise. The receivers contain a ger- 
manium diode serving as a detector 
and a junction-transistor amplifier. 
A small radio transmitter back of 
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the stage broadcasts the discussion. 
Another interesting and very useful 
device used at the sessions is an 
illuminated translucent horizontal 
panel at one side of the speakers 
platform. As each delegate comes to 
the microphone to speak, an at- 
tendant places large individual block 
letters in front of the illuminated 
panel, spelling out the delegate’s 
name, and the code number of the 
country he represents. Each of the 
48 countries represented at this meet- 
ing has a code number. By this 
method one is at all times aware of 
who is speaking and his country. 
The American delegation attend- 
ing this conference is the largest group 
from the United States ever to 
attend a CIGRE meeting in Paris. 
The facilities at the Foundation 
Berthelot where this convention is 
being held are excellent. There is a 
large auditorium as well as a large 
meeting room. The latter is used 
only when there are simultaneous 
sessions. At any time, however, there 
have been only two simultaneous 
sessions because an effort has been 
made at this meeting to have fewer 
simultaneous sessions than at pre- 
vious CIGRE conventions in order 
to enable every delegate to attend 
all those which are of interest to him 
without being obliged to choose be- 
tween them. Simultaneous meetings 
are being held on three days only. 
These simultaneous sessions involved: 


Alternators — Cables 
Transformers — Towers 
Circuit Breakers — Overhead Lines 


Each technical session was under 
the direction of a Group President, 
usually a distinguished member of 
one of the foreign delegations, and 
each group had what was known as a 
Special Reporter. It was the latter’s 
function to summarize briefly the 
contents of the various papers pre- 
sented at that session and to impose 
questions concerning the papers as 
subjects for detailed discussion. 


Organization of the Technical Ses- 
sions: The technical reports together 
with the discussion of these reports 
were broadly grouped into four major 
categories, referred to as Sections. 

The first section dealt with the 
Generation, Transformation and In- 
terruption of Current. Section two 
comprised reports devoted to the 
Construction, Insulation and Main- 
tenance of Overhead and Under- 
ground Lines. Under this section 
were four groups of papers, i. e., High 
Voltage Cables; Towers and Tower 
Foundations; Overhead Lines and 
Vibrations; and Insulators. 

Group three papers discussed the 
Operation, Protection, and Intercon- 
nection of Systems. These papers 
were in two groups as follows: Pro- 
tection and Relaying; System Stabil- 
ity, Load and Frequency Control. 

The fourth group of papers dealt 
with Extra High Voltages and with 
Direct Current Transmission at Ex- 
tra High Voltages. 


Generation, 





LTERNATORS: In his special re- 
port on the papers on alternators, 
A. Wust of Belgium briefly reviewed 
the present status of alternating cur- 
rent generators. He pointed out that 
although efforts made in recent years 
with a view to perfecting electrical 
machinery, and in particular alterna- 
tors, have led to remarkable advances 
in the construction and behavior of 
generators, the continued need for 
machines of greater and greater 
capacity makes further improvement 
increasingly difficult. 

As Dr. Wust explained, it has 
been possible to achieve the present 
stage of alternator development only 
through a better understanding of 
the fundamental principles governing 
the functioning of the machine, on 
the one hand, and of the behavior 
of the materials used in their con- 
struction on the other hand. The 
group of papers presented at this 
session show clearly that despite 
their high stage of development, 
alternators still remain one of the 
foremost problems, both for makers 
of heavy equipment and for pro- 
ducers of electric energy. 

In view of the increasing demand 
for power throughout the world it 
becomes necessary to install genera- 
tors of constantly increasing capac- 
ity, especially in thermal stations, 
whose characteristics must meet op- 
erating conditions substantially more 
complicated than in the past. 

The papers at this session could 
be broadly divided according to three 
categories. First was a group com- 
prising papers devoted to new tech- 
niques in the construction of genera- 
tors. In this group was an excellent 
résumé of American Developments 
in Generator Cooling by W. L. 
Ringland of Allis-Chalmers, C. E. 
Kilbourne of General Electric and 
L. A. Kilgore of Westinghouse. These 
authors discussed the most recent 
practice in inner cooling of generator 
conductors, both by means of high 
pressure hycrogen and by the use 
of liquids as the heat transfer me- 
dium. As pointed out by the authors, 
these methods were developed in 
America to eliminate the thermal 
drop across the insulation of large 
generators and at the same time to 
remove to a large extent the tempera- 
ture limitation which formerly ex- 
isted. These new methods extend the 
maximum kva rating possible in two- 
pole generators. The largest maxi- 
mum ratings so far are about 320,000 
kva, but still larger machines are 
contemplated. For smaller ratings, 
the new methods offer savings in 
weight and size, and lower short 
circuit currents. 

This paper by the Americans 
evoked considerable discussion by 
the delegates from England and 
France, particularly regarding the 
use of these methods of generator 
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cooling on the 3000-rpm machines 
used throughout Europe on the 50 
cycle systems. 

As explained by W. N. Kilner of 
Metropolitan-Vickers, the British 
have followed general U. S. practice 
in the design of alternators but 
because of the somewhat lower rat- 
ings used up to the present, have 
not had to use inner cooling even 
on the largest English units. Ratings 
are now reaching the point, however, 
where inner cooling becomes neces- 
sary. Anticipating this, Mr. Kilner 
stated that they have been studying 
American practice and have come 
to the conclusion that liquid cooling 
is the most attractive. Indeed, he 
felt that liquid cooling was so su- 
perior to gas cooling that he won- 
dered why so many American ma- 
chines still continued to use gas 
cooling instead of liquid cooling. 

Mr. Kilner showed slides of ex- 
perimental coils made by his com- 
pany designed for liquid cooling. 
The end connections of these coils 
comprised an assembly of copper 
ferrules and stainless steel clamping 
nipples for attaching the plastic tubes 
through which the liquid coolant 
entered and left the hollow conduc- 
tors. Mr. Kilner admitted that these 
were experimental units and that 
they had never been used in practice. 

He felt confident, however, that 
they would give no trouble on an ac- 
tual machine and finally again empha- 
sized the fact that the heat transfer 
properties of liquids are so superior to 
those of gas that the use of liquids was 
almost imperative. 

Dr. Wolfhugel discussed the dif- 
ference in speed between the Ameri- 
can machines and the 3000-rpm units 
which are used in Europe. For a 
given rating, the 3000-rpm_ units 
are naturally somewhat larger in 
physical dimensions and weight, a 
question also commented on by L. W. 
James of the British Central Elec- 
tricity authority. He felt that the 
problem of the design of inner cooled 
generators for 3000-rpm service was 
essentially the same as for 3600-rpm 
service. With respect to physical 
dimensions and weight, Mr. James 
indicated that there were severe 
limitations in England because of 
their lighter railroad equipment. If 
for no other reason, the transport 
problem would make it necessary 
for them to go to liquid cooling for 
their future large alternators. 

In summing up these discussions 
on inner cooling of generators, M. 
Belfils of France who was president 
of this session said that he fully 
realized the importance of liquid 
cooling for very large machines and 
that it had many advantages. Re- 
garding transport, however, he ex- 
plained that in France they had 
other means of transport than the 
railroads. They have an excellent 
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system of waterways and canals. 
In some cases the electrical manu- 
facturing plants are only a few kilo- 
meters from these waterways. 


Generator Cooling Using Refrig- 
eration: Quite a different aspect of 
generator cooling was described in a 
paper by A. Mandi, J. Urbanek and 
L. Heller, all of Hungary. This also 
described the application of cooling 
by means of liquids to various types 
of rotors, and in the second part, they 
discussed the reduction of the basic 
temperature of the cooling fluid by 
a refrigerating unit inserted at some 
point in the cooling fluid system. 

Water-cooling of synchronous ma- 
chines, the authors pointed out, had 
a fairly long history in Hungary. 
Water cooling of the 4-pole rotors 
of the 3 — 2 phase converters used in 
the 50-cps Kando-locomotives have 


been in use for 25 years with satis- 
factory results. The favorable operat- 
ing record of these machines led 
them to a study of water cooling 
for the rotors of two-pole turbo- 
alternators. The tests which the 
authors described involved an experi- 
mental rotor using copper cooling 
coils either in direct contact with 
the insulated conductor in the rotor 
slot, or installed in separate slots 
between the conductor slots. 

In the second part of their paper, 
the authors considered the use of 
several different schemes for cooling 
the heat transfer fluid by means of 
refrigeration. The most attractive 
of the schemes proposed involved the 
use of a steam ejector refrigerating 
machine in the cooling circuit. In 
this case steam is bled from an 
intermediate turbine stage, and the 
condenser of the main turbine is 
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Editorial Director R. H. Morris (second 
from left) discusses a paper with Euro- 
pean engineers attending the meetings 


used as the condenser of the cooling 
machine. This solution is not only 
the most efficient, the simplest and 
the cheapest, but it has the further 
merit of inserting the supplementary 
cooling directly in the thermal cycle 
of the station. A diagram of the 
arrangement is shown in Fig. 1. 


Alternators for the Tidal Power 
Plant of the Rance: A paper that 
brought forth interesting discussion 
at the second session on alternators 
was one by R. Gibrat and L. Kam- 
merlocker of the French delegation, 
on the design of the generators for 
the tidal power project on the Rance 
which has been under consideration 
for nearly fourteen years. The ex- 
tremely low hydraulic heads, the 
necessity for reversible operation 
(as generators or as motors) the need 
for selfstarting and many other 
unique features of this project make 
the design of the generators a task 
of unusual difficulty. The machines 
are of a type known as the upstream 
bulb type and operate by direct drive 
without gearing. 


Insulation of Large Alternators: 
The second group of papers presented 
at the alternator sessions was devoted 
to the insulation of large machines. 
These papers dealt both with current 
research work on test methods for 
verifying the quality of a winding 
and its behavior over a period. 

Among the methods for checking 
the high-voltage winding, considera- 
tion has been given in France to the 
variation over a period of time of the 
rise in temperature of the stator 
copper. Measurements are made on 


In the discussion of this technique, 
it was questioned whether this fluc- 
tuation in temperature is a criterion 
of the condition of the insulation, 
and also whether this measurement 
has significance in itself or whether 
it should be considered in conjunction 
with other measurements or tests. 

Other non-destructive methods of 
investigation of insulation effective- 
ness involve: 

a. Measurement of the loss angle 

k and its variations 

b. Direct measurement of ioniza- 

tion 

c.. High and low voltage d-c tests 

d. Tests under surges. 

In a report on the research work 
on the insulation of large synchronous 
machines, J. Laverlocher described 
briefly the astonishing variety and 
quality of the work done at the 
research center of Electricité de 
France. This involved details of all 
of the methods listed above together 
with various data concerning the 
results obtained. Several methods of 
measuring ionization were described. 

Dr. Hess of Brown Boveri in 
discussing these various methods 
pointed out the danger of making 
only a few measurements of insula- 
tion resistance. He showed a slide 
giving values of a large number of 
measurements of various types of 
insulation which brought out his 


Q 


argument. They varied over extremely 
wide ranges and often for no obvious 
reason. 

Dr. Stromberg of the Swedish 
delegation also stressed the fact that 
when winding shows a changed con- 
dition in its insulation resistance, it 
may be due only to a failure in some 
small part of the insulation, not 
necessarily deterioration of the in- 
sulation of the machine as a whole. 

Dr. P. J. Nowacki (Poland) felt 
that no method exists now for deduc- 
ing everything from ionization meas- 
urements as some of the papers 
seemed to imply. The threshold 
ionization voltage is, however, an 
index of the state of the insulation. 
He thought that a more effective 
measure of insulation effectiveness 
could be deduced from the ratio 
of the ionization current to the 
capacity current. 


Measurements on Alternators Un- 
der Operating Conditions: The final 
group of papers discussed at the 
sessions on alternators was concerned 
with methods of making measure- 
ments on alternators under operating 
conditions. 

Like the problem of insulation 
measurements, this also is a complex 
area of electrical engineering and 
while much has been learned about 
this area in recent years, many 
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Fig. 1. Generator cooling using refrigeration. With method shown here the 
condenser of the main turbine is also used as the condenser of the cooling machine 
G, generator; K, circulating air; T, steam turbine; a, bleed point; b, steam ejector; c, evaporator; d, suction 
line of the steam ejector; e, counterflow line of the steam ejector; f, steam turbine condenser; g, vacuum 
pump; h, condensed water line; j, regulating valve; k, circulating pump; |, cooling system; m, supple- 
mentary cooling system; n, reducing disk; 0, extraction feedwater heater; p, turbine condensate pump 


the machines while they are in ser- 
vice. This method is now being used 
systematically by Electricité de 
France, with entire satisfaction ac- 
cording to the authors of the report 
describing this method. 
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Fig. 2. Charts showing wide range in proposed standards for natural frequency 
of, re-striking voltage. (a) and (b) Swedish, (c) Swiss, (d) French, (e) English 


differences of opinion prevail con- 
cerning the practical effectiveness of 
this class of measurement. A report 
by E. B. Powell, for example, de- 
scribed a stroboscopic method of 
measuring phase angle. This method 
is comparable to having a pilot 
alternator keyed on the shaft of the 
main alternator. There were ques- 
tions among the delegates as to the 
relative efficiency of the two methods. 
Can the data produced by these two 
methods easily be transmitted to 
distant points? 

Another report, No. 110, by D. T. 
Bath of the General Electric Co. in 
England, dealt with the use of an 
arithmetical electronic meter for 
measuring the slowing down of a 
machine with a view of determining 
losses by the deceleration method. 
This rate of change is commonly 


designated = where N is the rota- 


tional speed in rpm and t is the time 
in seconds. Rate of change in speed 
multiplied by the moment of inertia 
of the rotating mass, multiplied by 
the appropriate conversion factor, 
yields the losses of the alternator 
corresponding to the conditions of 
the test. There seemed to be some 
question as to whether this interest- 
ing method could be generalized. 

Other reports dealt with the meas- 
urement of temperatures of alter- 
nators. While it appears that rotor 
temperatures can be judged with 
adequate certainty, it appears that 
at the present time there is no 
satisfactory method of ascertaining 
the hottest point in the winding. 


Transformers: The great impor- 
tance of the transformer in modern 
high voltage power systems was 
indicated at the CIGRE meeting by 
the large number of reports sub- 
mitted for discussion and the wide 
variety of their content. Broadly 


August, 1956 


these reports were classified under 
four general headings: 1, Impulse 
waves; 2, noise; 3, short circuit; and 
4, tap changing under load. 

In many ways these reports on 
transformers were of an unusually 
specialized and involved nature, re- 
flecting the high state of development 
of these devices. Curiously enough, 
the transformer is basically a simple 
device —two stationary windings 
linked by a common magnetic circuit 
—yet its electrical and construc- 
tional characteristics, especially in 
the larger sizes, are enormously com- 
plex. The problem of testing trans- 
formers, for example, to determine 
their ability to withstand short cir- 
cuits, involves many complex ques- 
tions, many of which are not fully 
understood. At this meeting there 
were seven reports on the use of 
impulse waves and three on tests 
with chopped waves. The method of 
impulse testing of a transformer with 
a wave of reduced steepness chopped 
on the front was suggested a few 
years ago by Mr. Stenkvist. This 
method of testing has been under 
investigation in France, in Great 
Britain and in the United States, 
and while reports from these coun- 
tries are in agreement on the basic 
technical background, there is still 
a question as to whether this test is 
realistic from the user’s viewpoint. 

The problem of noise occupied a 
considerable portion of the time de- 
voted to transformers because of the 
increasing importance of noise as 
substations are built in residential 
areas. The discussion brought out 
the fact that where the noise could 
not be reduced in the construction 
of the transformer itself, the use of 
shielding external to the transformer 
itself was most effective. The method 
of reducing transformer noise by 
the sound-cancellation method did 
not appear very effective. Where 


shielding is used, it was pointed out 
that the radiators could be installed 
on the outside of the shielding. 

Three reports on the short-circuit 
characteristics of transformers were 
presented. The short circuit problem 
takes on increasing importance as 
the short circuit power of the systems 
increases in relation with the develop- 
ment of high capacity circuit breakers 
and the increase in the rating of 
transformer units. The calculation 
as well as the measurement of short 
circuit stresses in transformers was 
shown to be a very complex problem 
and it was pointed out that reduced 
scale models can be used to good 
advantage to find the best arrange- 
ment of complex windings without 
complicated calculations. Indeed it 
was generally accepted that the ques- 
tion of withstanding the short circuit 
forces on large transformers for large 
systems is as complicated and pains- 
taking in its way as the impulse 
problem. 

The report by E. C. Rippon of 
Great Britain on the subject of tap 
changing under load was very com- 
plete and gave an account of his 
committee’s work on this subject. 
There was some discussion as to 
whether it was desirable to simulate 
by test the operation of the tap 
changer during a short circuit on the 
system. It was generally agreed, 
however, that such tests would be 
extremely difficult and that all prac- 
tical conditions are met if a tap- 
changer can switch heavy overloads 
of short duration, and appropriate 
type test proposals were given. 


Current Interruption: Much of the 
discussion at the two sessions on the 
problem of current interruption dealt 
with the basic theory of the are 
formed by the opening of the circuit 
breaker contacts, particularly with 
respect to what is generally termed 
the post-are conductivity in gas-blast 
breakers. 

It was obvious from the general 
tone of the discussion that circuit 
interruption theory and practice has 
come a long way from the time when 
Dr. Slepian of Westinghouse first 
ennunciated his deionization theory 
in the late 1920’s. This was par- 
ticularly evident from the discussion 
of the effect of the natural fre- 
quencies of the systems upon cir- 
cuit breaker operation. The break- 
ing capacity of a circuit breaker 
depends, among other factors, par- 
ticularly upon the frequency and 
amplitude factor of the re-striking 
voltage which appears across the 
contacts immediately after the in- 
terruption of the short circuit cur- 
rent. The natural frequencies of 
various systems vary from values as 
low as 400 cps to a high value of 
20 kes, and this wide range seems 
to make it impossible to standardize 
breakers with respect to natural 
frequencies. Mr. Blanford of Great 
Britain was particularly vigorous in 
his opinion that it was futile to try 
to establish standard values for 
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A. W. Kramer, POWER ENGINEERING editor (left) and R. H. Morris, editorial director, 
(third from left) talk with European engineers about large electric system problems 


natural frequencies and amplitude 
of re-striking voltages as discussed 
in two of the reports, 123 and 139. 
Figure 2, taken from Report 139, 
shows the very wide range in the 
proposed standards for the natural 
frequency of the re-striking voltage. 
One of the problems confronting 
circuit breaker designers is the dif- 
ficulty of testing their short-circuit 
interrupting abilities. The short cir- 
cuit capacities required today are 
substantially larger than the power 
supply equipment even in our highest 
power testing stations. Furthermore, 
the possibility of carrying out tests 
directly on the networks is limited. 
For these reasons methods for dem- 
onstrating the rupturing capacity by 
indirect means are gaining in im- 


portance. One of these methods is the 
so-called synthetic test. This was the 
subject of the material in the report 

No. 117) by H. Becker of Sprecher 
and Schuh, Switzerland. 

This synthetic test is designed to 
bring into judicious action a source 
of current and a source of voltage. 
Fig 3 shows the principle involved 
in the method. Two circuit breakers 

the breaker under test, D, and an 
auxiliary breaker, d — are in the cir- 
cuit of the current source. The volt- 
age source is connected between the 
two breakers by means of a sphere 
gap and a resistance. A high capacity 
step-up transformer has its secondary 
arranged in two windings, as shown, 
one a low voltage winding acting as 
the current source. This operates at 
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ig. 3. Synthetic test for showing breaker rupturing capacity by indirect means 


short circuit turbo-alternator ; 

protective circuit breaker; 

synchronous closer; 

primary winding of step-up transformer; 
medium voltage transformer winding; 
high voltage transformer winding; 
voltage of the heavy current circuit; 
voltage of the high voltage circuit; 
circuit breaker under test; 


d, auxiliary circuit breaker; 

d,, isolating switch of auxiliary circuit breaker; 
R., link resistance; 

R», non-linear part of the link resistance; 

R», constant part of the link resistance; 

E., striker for closing tests (high speed relay); 
E.,2, striker for rupturing tests; 

CE, control device for the strikers; 

Si blowers. 


around 40 kv. The other winding sup- 
plies current at a much higher volt- 
age, for example, at value of 260 kv. 

During the rupturing test the two 
circuit breakers mentioned are closed 
first. The short circuit is made by a 
synchronous closing switch placed be- 
tween the short circuiting turbine 
generator and the primary of the step- 
up transformer. An instant later the 
circuit breaker under test and the 
primary breaker open. Whereas the 
recovery voltage applied to the volt- 
age source is Us alone, the circuit 
breaker under test is subjected to a 
recovery voltage which is the sum of 
voltages U,, and U2 of the two wind- 
ings. 

Thus the high voltage winding sup- 
plies the current for the post-arc 
phenomena, whereas the low voltage 
winding supplies the heavy current 
needed at the instant the contacts 
open. 

There was considerable discussion 
on this synthetic test and not all dele- 
gates were convinced that it was com- 
pletely effective. Mr. Leyburn of 
Great Britain felt that his test should 
be used only for research and not for 
the practical testing of circuit break- 
ers in production. Mr. Teszner 
(France) agreed with Mr. Leyburn 
and was convinced that Mr. Becker’s 
synthetic test could not supply the 
post-are current adequately. 


Shock wave entercng are 





Shock wave leaving are 


Fig. 4. Principle of method of measuring 
arc temperature using shock waves 


In commenting on these criticisms 
the author of the report, Mr. Becker, 
explained that special test circuits 
had been set up for testing the valid- 
ity of the synthetic test and he was 
confident that the method was accu- 
rate. 

Dr. H. Edels of Great Britain, in 
discussing circuit breaker are phe- 
nomena, presented several interesting 
slides of a new method of measuring 
are temperatures by means of shock 
waves. In this method a shock wave, 
produced by the bursting of a mem- 
brane in a tube, is directed against the 
are under test and the image of the 
are and the wave is studied and pho- 
tographed by rotating mirrors. The 
method is roughly illustrated by the 
diagram shown in Fig. 4, which was 
drawn from one of Dr. Edels’ slides. 

Measuring angles a and b and the 
displacement of the point of entrance 
with respect to the point of leaving 
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Fig. 5. Some pneumatic devices for arc extinction at various voltages that have proved very successful in foreign practice 


gives the data for determining the 
temperature of the are during vari- 
ous stages of its existence. 

There was considerable discussion 
concerning the energy transfer be- 
tween the arc and the electrodes and 
Dr. Edels also commented on that. 
With a very short gap, he said, a short 
time after the current zero, the elec- 
trodes are cooler than the arc, and 
energy, that is, electrons, flows into 
the electrodes. At a later period, how- 
ever, the are is cooler than the elec- 
trons and the energy flow reverses. 
With a longer gap there is less inter- 
change of energy and deionization 
takes place by recombination of elec- 
trons and positive ions in the are. 
This theory substantiated Mr. Ried- 
er’s (Austria) that post-are current 
phenomena was a function of the 
are’s length. For short gaps, he said, 
the post-are current is less because of 
the fast diffusion of electrons to the 
electrodes, whereas with long gaps, 
the post-are current is greater because 
of the longer path of travel of elec- 
trons to the anode. 

These comments cover only a small 
area of the discussions on interrupters 
but they will serve to indicate its 
rather involved and complex nature. 
They also show the difficulty of 
formulating standard tests and meth- 
ods of rating circuit breakers. One of 
the objects of the committee on cir- 
cuit interruption is to see whether 
standardization is possible. 

Even the determination of post- 
are currents is difficult, though Mr. 
Byrne (Ireland) said they had been 
able to measure them by means of 
magnetic oscillographs. Mr. Byrne 
questioned the statement in Report 
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Engineers attending CIGRE meeting were taken, during the conference, on a 
tour of one of the leading wire and cable manufacturing plants in the country 


103 on Post Are Conductivity by 
Cassie and Mason (England) that 
the condition in the arc existing at 
current zero depended upon the his- 
tory of the are for the microsecond 
before current zero. He felt that it 
was a function of the arc’s history 
over a much greater length of time. 
Mr. Thommen of Brown Boveri 
was of the opinion that the post-arc 
current was a function not only of the 
type of circuit breaker but also of the 
natural frequency of the system and 
the recovery voltage. He pointed out 
that the post-are current disappears 
very rapidly with the air-blast type of 
breaker. Dr. H. Meyer (Switzerland) 
commented upon the complexity of 
arc interruption and suggested that 
in the future papers and reports on 


post-are current phenomena be con- 
fined to certain types of breakers. Mr. 
Teszner (France) expressed his opin- 
ion that with liquid and magnetic 
breakers, the number of parameters 
is so great that much more experi- 
mentation is necessary before any 
sort of uniform standards can be 
established. 

In Mr. Thommen’s own report on 
the most recent progress in the field 
of air-blast breakers he showed an in- 
teresting diagram outlining the vari- 
ous pneumatic devices for are extinc- 
tion for different voltages. 

These are shown in Fig. 5. These 
principles, he said, have been proved 
effective and have enabled circuit 
breakers to be designed for very 
great rupturing capacities. 
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fp senage pent LINES criss- 
cross the earth in patterns as 
varied as the ideas of the men who 
build them. Reliability and economy 
are universal objectives but local 
conditions and the national economy 
play a bigger part in the design than 
does engineering. 

For transmission lines, Chile favors 
copper. The English push aluminum 
and the Italians say only steel will 
serve the purpose for spans such as 
they wish to use. The Germans advo- 
7 cate a concrete lined tubular tower, 

the French, standard _ structural 

shapes, and the Chinese, precast 

concrete. 
Fig. 7. Anchor ring and suspension for line between Italy and Sicily showing Algerians favor hinged cross-arms 
details of vibration damper made of four loops of the cable suspended as shown to minimize the effect of broken 
cables; the Canadians want more 
rigid towers; and the Americans push 
standardization. South Africans op- 
pose the Danes on the necessities for 
assuming simultaneous high winds 
and bad ice conditions. 

What is considered reasonable 
reliability in Brazil where cities are 
served by single circuit lines many 
miles long is considered ridiculous in 
British and European areas served by 
highly developed networks. 

Through the conference, however, 
were overtones from all countries 
hinting that transmission lines and 
towers are designed with too high a 
factor of safety and for unreasonably 
high structural stability for uncer- 
tain and unpredictable’ circum- 
stances. 

“Should we’’, said one English en- 
gineer, “‘set standards of design for 
say one tower failure per ten or 
twenty years per 100 mile of lines?” 
A Canadian said, ‘‘Mechanical and 
Fig. 8. At right a new French tower design, for two 225 kv or one 380 kv circuits electrical failures have been nil — 
which reduce tower weight roughly a third compared with old tower shown at left the question arises whether the 
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lines have been designed with safety 
or overload factors which are greater 
than necessary.” 


Wind and Ice: From the stand- 
point of safety and overload factors, 
wind and ice have received a great 
deal of experimental consideration 
previously in France, Sweden, Bel- 
gium, Norway, Australia and Ger- 
many. (Reports Nos. 206, 213, 218, 
220.) 

General conclusions regarding wind 
forces is that the practical effect is 
much less than designers must allow 
to comply with regulation in most 
countries. The conclusion of the Bel- 
gian report (No. 206) was: 

“It appears from tests carried out 
. . that wind pressure on overhead 
electrical lines is well below the value 
derived from classical aerodynamic 
theory.” This is confirmed in Ger- 
many (No. 220): “From measure- 
ments ... actual wind pressures 
are lower than those to be taken into 
account pursuant to regulations.” 

Additional work in Germany not 
yet completed indicates that bundled 
conductors, such as used most ex- 
tensively on 220-and 380-kv lines in 
Germany, behave more favorably 
under wind loads than does each 
component when used as a single 
conductor. 

In Norway (Report 213) ice for- 
mation on an experimental line has 
been observed to accumulate at the 
rate of 400 g/m/hr. There are indica- 
tions that under severe conditions 
the rate of deposit may run as high as 
1000 g/m/hr. In extreme cases, the 
total ice accumulation may reach 
7516 g/m so that line breaks cannot 
be avoided. Heaviest ice loads come 
with the high humidity air masses 
from the south. The dry polar air 
causes little trouble. 

South Africa, following European 
practice in designing towers and lines 
for simultaneous bad ice and high 
wind conditions, made a long study 
of weather reports and found the two 
conditions had never occurred simul- 
taneously. This region is rather 
unique in this respect. Their Aus- 
tralian neighbor on the underside of 
the world has experienced icing con- 
ditions of a mean radial thickness of 
an inch during blizzards. 

Accordingly, the mountain section 
of a new 330 kv line in New South 
Wales is designed for ice assuming 
2.50 d pounds per foot, where d is the 
diameter of the conductor in inches. 
This allows for over 1 in. radial thick- 
ness of ice on the 1.053-in. conductor. 
In exposed sections tension will be 
adjusted to allow up to 4.25 d of ice 
te give a safety factor of three at a 
40 mph wind gust velocity. Design 
curves used for supports of this line 
are shown by Fig. 6. 

Hinged outer cross arms are used 
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on this line. Two stay rods prevent 
the cross arm from swinging but un- 
der a predetermined load the tension 
member breaks away from the tower 
and allows the cross arm to swing. 
Discussion in general, however, was 
critical of hinged or swinging cross 
arms. 

In spite of this criticism, the Al- 
gerians (Report 217) strongly de- 
fended their use of hinged or rotating 
cross arms. In common with the ma- 
jority they felt that for the special 
conditions under which a new 150- 
kv line was constructed it was essen- 
tial that straight through towers 
should withstand the breaking of one 
conductor. A hinged cross arm made 
with a U section brace in compres- 
sion, not tension, was used as a fuse. 

A great deal of work was done in 
calibrating these fuse members. Tests 
made in one section of the line con- 
firmed both the accuracy of the de- 
sign conditions and the performance 
of the hinged sections. Discussion on 
line breakage brought out the fact 
that airplanes cannot be overlooked. 
In Algeria two recent accidents from 
this source have been both serious 
and expensive. 

Line breakage and its effect on 
cross arm and tower design is a mat- 
ter of almost universal concern. Test 
lines and towers have been built in 
many countries including Germany, 
Japan and Italy. In general, small 
scale tower tests are not looked upon 
with favor except for preliminary 
tests leading to full scale model tests. 


Straits of Messina Crossing: The 
most interesting work along this line 


was in connection with the 230-kv 
overhead line crossing the Straits of 
Messina between Sicily and the Ital- 
ian mainland. This single span of 
3646 meters between towers and 4927 
meters from one anchor to the other 
is a remarkable example of codérdi- 
nated development, design and con- 
struction. 

The two similar towers extend 
223.70 meters above the base and the 
four main conductors are suspended 
about 30 meters below the top sec- 
tion of the tower. Full scale tests 
of the tower were of course imprac- 
tical but a model to a scale of 1:25 
was tested very thoroughly (Report 
231). Full seale tests of the large cross 
arms were made at the Lecco tower 
testing station. This test station has 
over five years experience in tower 
testing (Report 223). The test re- 
sults were widely discussed and some 
of the more spectacular ones shown 
by slow motion movies. 

A special steel conductor cable was 
developed with aluminum wires for 
heat conduction. The finished cable 
has a diameter of 26.80 mm under 
load, has 120 steel and 19 aluminum 
wires for a total cross section of 305 
and 45 square millimeters respec- 
tively. The cable weighs 2.7 kg per 
meter and has an effective breaking 
load of 52.3 tons. 

It was pulled under tension by 
means of a pilot wire so as to avoid 
contact with the salt water. The pilot 
cable, initially unwound in the water, 
was looped through a pulley at the 
far side and returned to the starting 
point. A traction winch and p.ayout 
drum were mechanically linked to- 
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gether so that the system was in a 
state of equilibrium and required 
power only to overcome the friction. 

Figure 7 shows a vibration damper 
made by festooning sections of the 
cable itself in 4 loops of 5, 6, 7, and 8 
meters. 

Construction of the towers them- 
selves was a major project. Construc- 
tion of the top section of the tower 
was facilitated by means of a 145-ft 
floating gin pole. Cross arms were 
assembled on the ground. The two 
top cross arms were lifted into place 
one at a time by a 145-ft gin pole 
hinged to swing 180 deg. The top sec- 
tions were then used as anchor points 
for hoisting main cross arm sections. 

Concerned with network systems 
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rather than with long single lines, the 
French (Report 225) have developed 
an entire new series of towers at as- 
tonishing reductions in the weight of 
steel required. The new model named 
“Chat” intended for two 225-kv or 
one 380-kv circuits is shown at the 
right of Fig. 8, compared with the 
old design on the left. 

On a typical tower the weight has 
been reduced from 6600 kg to 4300 
kg both designs being intended for 
the same stress and operating voltage. 
The new tower is made up solely of 
angles-or flat strips which are availa- 
ble on the French market whereas 
pipe and special shapes are not. 

Some interesting details of a test 
tower built in France to test the 
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POLAR DIAGRAM FOR NEW CABLE 


POLAR DIAGRAM FOR OLD CABLE 


Fig. 9. Special tower built in France to test tendency of cable to untwist under 
tension, and polar diagrams for two steel-aluminum cables. Upper diagram is for 
old type, lower for improved cable of same aluminum section but greater stability 
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tendency of cable to untwist under 
tension are shown in Fig. 9. 

Considerable success has been at- 
tained in pouring concrete in caving 
soil combined with a high water ta- 
ble. After testing to failure, examina- 
tion of such footings showed little or 
no intermixing of soil and concrete or 
of muddy water and concrete. 

Probably the most critical and 
comprehensive review of the confer- 
ence was presented against this back- 
ground of Canadian experience and 
background. The fact that mechani- 
cal and electrical failures have been 
nil or extremely rare brings up the 
point of overdesign, adherence to 
unreasonably high standards, and 
high costs. 

Better planning and orderly con- 
struction can do much to cut costs, 
and classification or standardization 
can also save money. Discussion of 
standardization found few supporters 
and many critics, generally on the 
theme that standardization would 
hamper future developments. The 
American and European concepts of 
the subject of standardization differ 
radically on traditional rather than 
logical grounds. 

Steel as the accepted and most 
widely used construction material 
bore the brunt of the discussion al- 
though Canadian practice and claims 
for wood up to 230 kv generated 
some discussion as did the Chinese 
practice in the use of reinforced con- 
crete poles precast in sections. 

Aldrey, an Al-Ni-Li alloy has had 
a long and satisfactory service in the 
Swiss mountains subject to low tem- 
peratures and overloads due to snow 
(Report 211). Introduced about 30 
yrs ago, the use of alloys of this type 
has steadily increased to 134,000 
kilometers of conductors by 1954. 

In this group the paper (Report 
No. 209) which induced the most dis- 
cussion and critical comment was the 
301-kv, all aluminum oil filled cable 
installed at the Kemano-Kitimat 
hydro project in British Columbia. 
While agreeing that it was a daring 
project, and well executed, many 
questions arose as to details of why 
it was not done other ways. The best 
answer to criticism seemed to be: 
“The cables have now been in service 
for nearly two years without any un- 
toward incident.” 

Insulator flashovers in many loca- 
tions have proven serious. One seri- 
ous case in England was reported as 
having been solved with reasonable 
satisfaction by a grease application. 

In Hungary a method of joining 
aluminum and copper conductors has 
been developed and has been used 
successfully for cross sections of 
from 5 up to 1000 sq mm. This in- 
volves a “short time’”’ or high speed 
electric weld. 

As summed up by one speaker in 
the closing session, the major value 
of the conference discussion on cables 
was (1) to emphasize the need for 
standards and standard tests and (2) 
to point out the need to get away from 
considering cable making as an art. 


POWER ENGINEERING 





Operation, Protection and Interconnection of Systems 





YYSTEM STABILITY: In intro- 
s) ducing this subject of System 
Stability control, S. B Morehouse of 
Leeds & Northrup Co. in Philadel- 
phia outlined briefly the philosophy 
of operation in the U. S., pointing out 
that in the U. S., interconnected pow- 
er systems derive their generating 
capability from many separate and 
independent private utilities repre- 
senting a large variety of financial 
interests. He indicated that for each 
of these financial interests to be 
served to advantage, the country was 
divided into a number of separate 
areas. The fundamental philosophy 
of operation is that it is the responsi- 
bility of each area to absorb within 
that area its own load changes. This 
principle, Mr. Morehouse said, pin- 
pointed the difference between the 
operating philosophy in the U. S. and 
that in some other countries, 

In discussing this problem, how- 
ever, Mr. Cahen of France pointed 
out that load frequency control had 
been used in France as early as 1936, 
and that both the American and 
European points of view are similar 
and the sizes of the systems also are 
similar. Morehouse reported groups 
of systems involving capacities of 
37,000,000 kw. In Europe, Mr. 
Cahen said, the groups total some 
30,000,000 kw. The law of load fre- 
quency control, he said, remains in 
use at the frontiers of European 
groups of systems, although control 
operation may be different in each of 
them. It is only when you examine 
the details within each country’s net- 
work that you find any real differ- 
ence. Use of different methods of sys- 
tem operation in each of the different 
countries, Mr. Cahen said, did not 
prevent tie lines between France, 
Belgium, Germany and Holland. 


System Control: There was some 
discussion on the use of models in 
studying system control and Mr. 
Favez explained that micro-models 
had been used to some extent in 
France for this purpose. Mr. Venikov 
of the Soviet Union, however, was of 
the opinion that experiments on re- 
duced scale models could not be de- 
pended upon unless the problem of 
similitude was taken into considera- 
tion and that even then, tests on 
models should be supplemented by 
tests on small actual power systems. 
Such procedure, he said, was used in 
the studies on the Kuibishev-Mos- 
cow transmission system. He said 
that there exist in the Soviet Union 
not only micro-models but also cal- 
culating tables of five different mod- 
els. One model in Russia, said Mr. 
Venikov, is used only for high fre- 
quency variations. 


Bundled Conductors: Mr. Cahen 
discussed the use of bundled conduc- 


August, 1956 


tors in improving stability. There 
was little difference of opinion con- 
cerning the effectiveness of bundled 
conductors in improving stability 
but wind stresses, he said, become 
more important and the lines are 
more costly. For voltages of 380 kv, 
the Europeans have adopted bun- 
dled conductors and above 420 kv 
this becomes indispensable. Factors 
which are still uncertain are the ac- 
tion of ice and behavior of spacers. 
The use of series and shunt ca- 
pacitors for improving system stabil- 
ity is obviously increasing in coun- 
tries all over the world. Mr. Crary 
of the General Electric Co. felt that, 
for long lines, series capacitors are 
desirable apart from any other con- 
siderations and that at the moment 
they are economically justified. Mr. 
Lalander, however, was of the opin- 
ion that some factors had not been 
taken into consideration and if these 
factors were properly considered, 
series capacitors might appear less 
advantageous than shunt capacitors. 
This question was raised also by Mr. 
Tsai. He pointed out that the shunt 
capacitor offers the advantage that it 
can be located on the low-voltage 
side of the transformer and that this 
provides a better loading possibility. 


Relay Protection: The discussion 
of Relay Protection was long and in- 
volved and in this account of the 
meeting we can barely indicate the 
character of the subjects considered 
under the heading. First there was 
the question of relay protection in 
connection with the use of series 
capacitors. Next was the problem of 
mounting protective relays and ar- 
rangements for testing and mainte- 
nance. Third was the grounding of 
generators. Fourth was the opening 
of system loops in case of out-of-step 
operation. Fifth was the location of 
cable faults. 

The Relay Committee’s 80-page 
report on this subject is extremely 











Fig. 10. Swedish 400-kv transmission 
system in 1956 stage of development 


complete and there was very little 
time for anything like adequate dis- 
cussion of the subject at the CIGRE 
meeting. All groups or individuals 
interested in the subject of protec- 
tive relaying should read this report 
— No. 320 —since it gives a fairly 
complete outline of the most modern 
relay practice all over the world. 


_ Extra High Voltages 





pe REPORTS and discussions 
under the heading of Extra High 
Voltages were covered by two sets of 
sessions, one devoted to high-voltage 
a-c systems and the other on high 
voltage d-c systems. 

The general report on very high 
voltage alternation current systems 
was prepared by Philip Sporn of 
U.S. A., but because of Mr. Sporn’s 
absence from the meeting was pre- 
sented by M. H. L. Melvin also of 
U.S. A. 

Mr. Sporn’s report drew attention 
to two important problems which 


have arisen and which have been the 
subject of important investigation 
all over the world. These are, first, 
disturbances to radio communication 
due to corona effects, and secondly, 
insulator flashovers on very high 
voltage lines due to lightning dis- 
charges. In spite of all precautions, 
flashovers occur on systems much 
more often than theoretical consider- 
ations indicate. He also emphasized 
the increasing acceptance of bundling 
transmission line conductors, i.e. 
arranging lines with 2 or more con- 
ductors per phase. He also called 
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Fig. 11. Circuit diagram of the Kuibishev-Moscow 400-kv transmission line described at the meeting by the USSR delegation 


attention to the increasing use of 
shunt reactances and series conden- 
sers in very high voltage systems. 

It is very evident from these re- 
ports and the general discussion at the 
CIGRE meeting that extra high- 
voltage transmission is being used 
increasingly for the bulk transmission 
of electrical energy as well as for 
transmitting electric power over long 
distances. The need for very long 
transmission lines is especially urgent 
in Sweden where it becomes necessary 
to link the hydroelectric power re- 
sources in the north to the important 
centers of consumption in the south- 
ern part of the country. The Swedish 
400-kv system in the 1956 stage of 
development is shown in Fig. 10. 

Bundle conductors are being used on 
all 380-kv lines; two per phase being 
used in France, England, and Swe- 
den, and three being used in Russia. 
In Sweden, a third conductor is 
being added in some instances to the 
present two-conductor arrangement. 

In Germany four-conductor lines 
are being constructed. Bundle con- 
ductors are being used in several 
countries on transmission lines as low 
as 110 kv, largely to increase line 
capacity. 

Of great interest was the report 
presented at this CIGRE meeting by 
the USSR delegations, describing the 
400-kv Kuibishev-Moscow line al- 
ready mentioned. The line consists 
of two circuits connected as in Fig 11. 

An ACSR conductor is used having 
an aluminum cross section of 480 
sq. mm and a steel cross section of 
59.7 sq mm. There are 54 aluminum 
strands and 19 steel strands in the 
conductor. Each phase consists of 
three conductors located at the 
apexes of an equilateral triangle hav- 
ing a 400 mm base. 

The neutrals of the 400-kv wind- 
ings are solidly grounded. The highest 
operating voltage of the line is 420 
kv (rms). Direct stroke lightning 
protection of the transmission line is 
effected by two ground wires running 
along the entire route of the line and 
providing shield angles of 15 to 20 
degrees. 

In the discussion Mr. Lebedfv of 
the USSR commented briefly on the 


tests which were carried out before 
the line was placed in service. The 
characteristics of the line were meas- 
ured by an array of 60 magnetic 
oscillographs and 30 special cathode 
ray oscillographs connected to vari- 
ous points of the line and operating 
simultaneously. The characteristics 
were determined not only for the nor- 
mal operating frequency of 50 eps 
but also for higher and lower frequen- 
cies ranging from 10 to 1300 eps. 
When the line was switched off when 
operating at 310 kv, the transient 
voltage was twice normal voltage 
without the reactors. With the reac- 
tors, it was 1.1 normal. 

Two reports from Japan summar- 
ized progress in the development of 
high voltage transmission in Japan. 
Report 404 by T. Shinbara described 
the Sakuma 275-kv transmission sys- 
tem transmitting the output of the 
Sakuma hydro plant to Tokyo at 50 
cycles and to Nagoya at 60 cycles. It 
is noteworthy that these lines consist 
of single conductors 34 mm in diame- 
ter. 

Tests described in the German re- 
port, No. 402, gave results of radio 
interference measurements on the 
Mannheim-Rheinau line in Germany. 
These tests confirm the fact that the 
use of bundles of conductors is by 
far a more suitable solution than the 
use of single conductors of large 
diameter. Tests also show that with 
respect to the losses and disturbances, 
four-conductor bundles are more 
effective than two-conductor bundles. 

Summarizing, the numerous re- 
ports presented at this CIGRE con- 
ference emphasize the great develop- 
ment of alternating voltages higher 
than 225 kv all over the world. It is 
obvious that potentials of 380 to 420 
kv will be used in at least five Euro- 
pean countries in the very near fu- 
ture. This voltage was first used in 
Sweden in 1952, in the USSR during 
the past year and it will be used in 
Germany and France in 1957. Fin- 
land will use it in 1958. In Sweden, as 
indicated previously, the necessity 
for transmitting power over very 
great distances has initiated the de- 
sign of systems operating at 500 kv 
and possibly even 650 kv. 


High-voltage D-C Transmission: 
For a number of years the idea of 
using de instead of ac for high volt- 
age power transmission has received 
serious consideration. This idea is 
particularly attractive where power 
has to be transmitted through sub- 
marine or underground cables. Until 
recently, however, the absence of 
suitable conversion equipment has 
limited the application of this idea. 
Now, however, progress is being rmade 
in the application of this idea. 

A first commercial HVDC (High 
Voltage Direct Current) transmission 
line between two systems has been 
developed and placed in regular oper- 
ation in Sweden. This line has a ca- 
pacity of 20 mw at 100 kv, de. 

In the Soviet Union an experimen- 
tal d-c transmission system operating 
at 200 kv with 30 mw over a distance 
of 112 km has been in trial operation 
since 1951. Two cables are used for 
the transmission which normally 
operates without ground return. The 
operation is reported to have been 
gradually improved and to have 
reached quite satisfactory reliability. 

An important factor for a correct 
comparison of a-c and d-c systems 
for overland transmission is the prac- 
ticability of ground return. 

In commenting on the experimen- 
tal Soviet d-c system, Mr. Rokotjaw 
of the USSR stated that cost analysis 
indicated that for 750 mw the cost 
of d-c and a-c installations were of the 
same order. 

Mr. Lalander of Sweden stated 
that it may be possible to reconstruct 
a-c lines with a capacity three to four 
times as high by converting to d-c. 

D-c transmission is generally char- 
acterized by lower line and higher 
station costs than for ac. The d-c 
system calls for a certain minimum 
distance to become competitive. For 
an overhead straight-through trans- 
mission from a power plant to a re- 
ceiving a-c network, the cost curves 
for ac and dec intersect at 530 km 
(320) units for 1500 mw and at 650 
km (390 miles) for 750 mw transmis- 
sion capacity. For a similar transmis- 
sion between two a-c networks, the 
curves intersect at distances 50 to 
100 km (30 to 60 miles) greater. 
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Fig. 1. The control panel for the 80,000-Ib/hr steam 
generator, showing gages, flow meters, and controls 


Fig. 2. This front view of boiler illustrates coal distributor to 
spreader stoker and casing of the continuous ash discharge system 


Estimating the New Steam Plant 


By ROBERT R. GILKISON, M.E. 


N 1951 A MID-WEST grain com- 

pany anticipated that the addition 
of a new processing plant would 
increase the process steam demand 
from 40,000 to 80,000 lb/hr, within 
two years. To handle the 100 per 
cent increase, a new steam generating 
plant was needed. By November, 
1953, construction was completed 
and the plant in operation. 

This new steam generating plant 
consists of one two-drum water-tube 
boiler, with radiant furnace of 80,000 
lb/hr continuous steaming capacity, 
and a 90,000 db/hr capacity for two 
hour peaks; the 200-psi design oper- 
ates at 160 psi. The unit is equipped 
with a continuous tube economizer, 
and dual-firing, by spreader stoker, 
with continuous ash discharge for 
coal; ring-type gas burners are pro- 
vided with forced draft combustion 
air for natural gas. 

New building was constructed for 
housing the complete equipment of 
the new plant, with one wall as party- 
wall to the existing plant built in 
1946. A full basement was included 
to provide adequate space for the 
water-treating equipment, ash-han- 
dling system, forced-draft fans, feed- 
water pumps and storage of chemical 
materials. 

Existing plant consisted of two 
integral furnace water-tube boilers 
of marine type, each having 20,000 
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Estimating costs for a new power plant can be a tricky business 
—particularly if construction practice and installation procedure are 
not carefully watched and supervised. Here, in a case history, 
author shows how planned allocation and diligent follow-through 
resulted in operation and maintenance costs lower than estimated 


lb/hr continuous steaming capacity 
and 25,000 lb/hr for two hour peaks; 
these were of 450-psi design, for 
initial operation at 160-psi, 400-F 
final steam temperature. 

The boilers in the old plant were 
installed with 450-psi design pressure 
for future operation at 400 psi to 
provide steam for turbines that would 
exhaust at 160 psi for process steam 
supply. After the plant was placed 
in operation, the consideration of 
electric power generation was aban- 
doned. 


Production Not Interrupted 


Necessity of providing for con- 
tinuous production of steam for pro- 
cess during construction of the new 
plant required that the installation 
of the new unit and its auxiliaries be 
made entirely independent of the 
existing plant until completion of the 
new plant, when a pre-arranged shut- 
down of process plant was made to 
permit interconnection between the 
main steam headers of the new and 
old plants. 

Before construction contracts were 
executed for the new steam plant, the 
consulting engineers prepared esti- 
mates of the proposed construction 
costs, including the expected operat- 
ing cost and anticipated maintenance 
costs. 

The estimated total new invest- 
ment of the completed plant was 
$480,000.00. On the basis of installed 


capacity, the cost as estimated was 
$6.00 per pound of steam. 

Determination of the expected 
operating costs of the new steam 
plant required not only an estimate 
of the annual steam production an- 
ticipated, but also the establishment 
of the operating practice to be placed 
in effect by the plant management 
after the new unit was placed in 
service. 

The set-up for the combined steam 
generating facilities was that the 
1946 plant with its capacity of 
40,000 lb/hr should be considered 
as 50 per cent firm stand-by for 
the new plant, and that the old plant 
would be maintained for that pur- 
pose, 

An expected annual operating cost 
of $183,000, including burden charge 
for old plant, was fixed, and on that 
basis the unit cost per 1000 lb of 
steam was 65.3 cents. 

Comparing the above costs with 
those of the old steam plant opera- 
tions, the generation of steam with 
the new plant reflected a savings 
of $63,000 annually. This comparison 
then indicated the obsolescense of 
the old plant equipment and per- 
formance. When the new unit would 
be out of service and the old plant 
generated the load, a loss of $180 
for each day of operation would be 
entailed. 

Considering the fuels to be sup- 
plied, an efficiency of 84 per cent for 
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Fig. 3. Rear view of furnace shows high-pressure over-fire 
air blower and re-injection equipment on 80,000-Ib/hr unit 


coal firing, and 81 per cent for gas 
firing the new unit was anticipated; 
this estimate was based on 11,300- 
Btu coal and 970 Btu per cu ft for gas. 

Automatic controls were incor- 
porated in the new plant design in 
order that a minimum of operators 
would be required for each shift; 
labor-saving coal handling and ash 
removal equipment were also fur- 
nished. It was contemplated that one 
operator per shift would be ample, 
with an extra man on the day shift 
three days per week. The amount 
of capital invested for automatic 
operation was justified by the amount 
of fuel savings to be realized, and by 
elimination of labor costs. These 
two items represent the greater per- 
centage of the total operating costs. 
However, a balance must be made 
between the savings benefit and the 
increased burden charge imposed on 
the operating costs by the additional 
invested capital. 


Actual Cost Less Than Estimate 

The actual construction cost of 
the completed plant was $443,000.00, 
or $5.54 per pound of steam capacity, 
as compared with the estimated cost 
of $480,000.00 and $6.00 per pound 
of installed steam capacity. 

Several factors contributed to the 
lower final cost, the first being the 
splendid coéperation rendered by the 
owners’ plant engineer and his staff 
with the consulting engineer’s office 
during the construction period and 
start-up operation. 

This new plant was built accord- 
ing to a definite construction sched- 
ule, with delivery of equipment to be 
made so that each piece of the equip- 
ment upon arrival at job site could 
be installed, without interference, in 
its final location in the plant ready 
for interconnection with other com- 
ponent units of the plant. 

Contract drawings were all pre- 
pared with arrangement of the equip- 
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ment and sufficient details so that a 
minimum of field time would be 
required for installation and con- 
struction. Services rendered by the 
manufacturers’ engineers speeded up 
the completion of equipment installa- 
tion and preparation of the new 
plant start-up, and were especially 
helpful in making the usual correc- 
tions necessary during preliminary 
operations. 


Coal Selected by Burning Tests 

Burning tests were made using 
washed screenings from suppliers 
located near the plant, to select the 
most suitable and economical coal 
fuel supply for the new plant during 
periods when gas fuel would be 
curtailed. 

Eight-hour tests were conducted 
during periods of process steam de- 
mands at near capacity of the new 
unit, and with automatic combustion 
controls 14 per cent CO, was obtained 
for coal and 11 per cent for gas. 

Five separate tests resulted in the 
attainment of an over-all efficiency 
for coal firing of 83 per cent, and for 
gas firing, 81 per cent. 

Actual steam costs, when firing 
with coal costing $6.00 per ton, have 
been officially established at 59 cents 
per 1000 lb, and for gas, costing 214 
cents per therm, at 57 cents per 
1000 lb. 

Actual operating costs of the new 
plant have provided a total savings 
of $83,000.00 per year, in comparison 
with operating costs of the old plant. 
Thus, the actual construction cost, 
representing an initial capital invest- 
ment of $443,000.00, is being amor- 
tized at a rate requiring only 54% 
years for complete return of the 
investment. 

Since November, 1953, the new 
unit has been in almost continuous 
service without involuntary shut- 
down. It has made an excellent ser- 
vice record, carrying peak loads of 


Fig. 4. Zeolite and filter tanks of water treatment system. 
Good planning of new building lowered costs below estimate 


86,000 to 88,000 lb/hr, without re- 
quiring additional maintenance. The 
plant is maintained with good house- 
keeping, and the color scheme of the 
entire plant adds to the general good 
appearance and certainly provides 
the operators with a desirable place 
to work. The company does not 
experience any transit labor. 

The consulting engineers have 
completed a 1956 rehabilitation pro- 
gram for the old steam plant, which 
the management has indicated it 
intends to authorize to incorporate 
improvements that are expected to 
reduce the steam costs and, at the 
same time, provide an increase in 
capacity that will supply firm stand- 
by for the 1953 unit of approximately 
100 per cent. 

Summarizing the relative esti- 
mated steam plant costs, the fact 
that actual construction cost was 
under the estimated cost supports 
the employment of the procedures 
generally used by consulting engi- 
neers to control not only contract 
purchases but field operations as weil 
to keep the completed plant cost 
at lowest possible figure. 


Supervision Important 

However, in keeping the costs low, 
sacrifice of good workmanship cannot 
be permitted. Continual supervision 
and elimination of delays, and en- 
suring that construction units are 
completed on time, all help to prevent 
the final cost from being excessive. 

Actual operating costs, when com- 
pared with the estimated, indicate 
the value of proper selection of 
equipment suitable for the services 
to be rendered, properly engineered 
equipment location, and interconnec- 
tions for labor saving and economical 
material supply. 

When the appropriation for a new 
plant has been properly allocated, a 
continuing low operating cost is 
generally realized. 
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Fig. 1. Air inlet screen and louvers 
for air conditioning cooling coils can 
overload system if not properly sized 
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Fig. 2. Corrosion and deterioration of 
fixtures and equipment can result from 
improper venting of moisture and steam 


Is This Happening in Your 


Hospital Operations? 
Some Simple Cures for High Costs 


By C. T. BAKER, C.E. 


NGINEERING investigation of 

_4 the mechanical, electrical, and 
refrigerating equipment of public in- 
stitutions often uncovers amazing 
customs in connection with the oper- 
ation of the machinery and equip- 
ment. Recently I was retained to 
make a survey of the entire plant in a 
county-owned hospital to determine 
the reasons for high operating costs 
including fuel, power and plant 
repairs. Many practices that came to 
light were, to say the least, unusual. 


Over-heated Operating Room 
On the third floor of the building 
were one minor and two major oper- 
ating rooms. These rooms and the 
recovery and operating rooms on the 
second floor were all air-conditioned 
from a central plant. There was, of 
course, no re-circulation of air — only 
fresh, outside air, filtered and cooled, 
was circulated through these rooms. 
The design conditions called for cool- 
ing to 53 F and re-heating to 58 F. 
Even though this air-conditioning 
plant had been well designed and 
properly installed, with ample ca- 
pacity for handling the cooling load 
in mid-summer, there were com- 
plaints about the excessive tempera- 
ture in one of the third-floor major 
operating rooms. 
A thermometer placed in the ceil- 
ing air outlet showed an entering air 
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temperature of 82 F. With the usual 
number of high-intensity lights over 
each operating table, it was to be 
expected that surrounding air temp- 
erature would rise to thoroughly un- 
comfortable heights. 

In this case, a defective modulating 
valve on the one-inch steam supply 
to the re-heat coil in the cold-air 
supply duct was the culprit. Closing 
a hand valve on the steam supply 
line until repairs to the automatic 
valve could be made corrected the 
trouble. 

I was introduced to a new applica- 
tion of the reverse cycle of cooling 
and heating in this institution. The 
six-cylinder 334 x 3-in. Freon 12 
compressor which was thermostat- 
ically controlled, operated in winter 
as well as in summer. Regardless of 
outdoor temperatures, the incoming 
air was further cooled by passing 
through the cooling coils. Leaving 
the cooling unit, the air passed 
through a steam re-heat coil — one 
in each of the three supply ducts — 
where its temperature was raised to 
the required point for introduction to 
the air-conditioned rooms on the 
second and third floors. 

This, of course, meant the con- 
sumption of extra fuel, plus the cost 
of power at the rate of 11% cents per 
kw for a 30-hp compressor motor. 
No one could explain why this 
method of operation had been fol- 
lowed for a number of years. 


Needless to say, the practice has 
been changed, and the compressor 
is shut down at all times when out- 
door temperatures are low enough so 
that no further cooling is required. 
Actually, outside temperatures are 
low enough during several months of 
the year. When temperatures are too 
low for admission to the operating 
rooms, the re-heat coi! in each supply 
duct acts to ensure comfortable con- 
ditions. 

Probably the principal reason for 
the wasteful practices that prevailed 
can be traced to the attitude of some 
members of the Board of Directors 
who, until recently, could not see the 
advisability of putting an intelligent, 
responsible person in charge of the 
mechanical equipment of the in- 
stitution. 


Inlet Area Restricted 

Other conditions found in the air- 
conditioning plant also contributed 
to its failure to perform satisfactor- 
ily. Among these was the air inlet 
louver which exposed the cooling 
coils to the outside air supply. Not 
only was the louver itself too small to 
pass the require’ amount of air, buta 
very fine woven wire screen had been 
placed on the inner face to guard 
against entrance of mice, birds, etc., 
to the system. While this precaution 
is necessary, it is also essential that 
ample air space be provided in screens 
to prevent loss in pressure from high 
air resistance. An enlarged screen 
area is being installed with the frame 
attached to the building wall oppo- 
site the air inlet louvers. This will 
provide a screen surface on both 
sides and at one end of the alumi- 
num frame holding the screens and 
will be of sufficient area to prevent 
obstruction of air flow. 

It would be interesting to know 
how much money has been wasted 
for power and fuel over the past 
years by needless operation of the 
refrigerating compressor. 

Naturally, in a plant of this size 
with a group of buildings heated by 
steam, many steam traps are re- 
quired to handle the condensate re- 
sulting from the operation of the 
heating system, kitchen equipment, 
laundry, etc. The interesting thing is 
that not since the buildings were 
erected had a single trap strainer 
ever been removed for cleaning, nor 
had one trap been tested or opened 
for inspection. 

Although some of the radiator 
steam traps have been in service ever 
since the raditors were installed over 
fifteen years ago, they have never 
been inspected. 


Over-Heated Autoclave Room 

Just why so many hospitals turn 
loose hot condensate from their auto- 
claves on the floor of the rooms hous- 
ing such equipment has never been 
explained. In the hospital under dis- 
cussion, such “standard’’ practice 
was followed. There were large quan- 
tities of hot condensate and steam 
vapors continued on page 114 
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Fig. 1. Clarifier for blast furnace flue dust shows in the 
foreground; plant power house in background. Fig. 2. (Right) 
Rubber and brick-lined waste pickling liquor storage tanks 


How U. S. Steel's Fairless Works 
Keeps Delaware River Clean 


Pointing the way for American industrial 
plants cf the future, the Fairless Works of 
United States Steel Corporation shows 
how it is possible to use billions of gal- 
lons of water each month and then re- 
turn it to a stream cleaner at times than 
it was when pumped in for process 





Fig. 3. (Left) One of four glass-enclosed sludge 
drying beds and clarifier, sewage treatment plant. 
Fig. 4. (Left, below) Aeration tanks of terminal 
treatment plant. Fig. 5. (Below) Covered trickling 
filters, unusual feature of sewage treatment plant 





POWER ENGINEERING 





HOPUUODEDEEAUOODODEEONHAT ETON 


Editor’s Note: Our nation’s water sup- 
ply, like all other natural resources of 
this continent, was once thought to be 
practically unlimited. Only compara- 
tively recently has there arisen a 
growing awareness of the fallacy in 
this belief — more and more individ- 
uals and organizations are coming to 
the realization that there is a limit to 
the amount of water reserve on which 
we can draw. Industry, once a major 
offender in the pollution of water sup- 
plies, and still a whipping boy for the 
uninformed, spends millions of dol- 
lars each year to prevent stream pollu- 
tion. Today, industry is in the fore- 


4 
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Fig. 6. (Left) Flue dust 
treatment is located at the 
site. Fig. 7. (Above) Oil 
separator for palm oil from 
tin rolling mills. These oils 
are insoluble. Fig. 8 (Right, 
above) The settling basins 
of terminal treatment plant. 
Fig. 9 (Right) one of the 
big sludge storage lagoons 
at modern Fairless Works 


front of those forces that contribute 
to public welfare by helping to keep 
our waters clean. This article, based 
on a paper contributed to the Ninth 
Industrial Waste Conference at Pur- 
due University, has been selected to 
demonstrate the extent to which in- 
dustry will go in helping to prevent 
the pollution of our natural water 
resources. 

Although it is an outstanding case, 
made possible only by integrating the 
system into the design from the very 
conception of the plant, it is a guide- 
post for the construction of future 
industrial facilities of similar nature. 











POUUNOUUOCONONONOREGEDE nt 


By G. A. HOWELL* 


HEN SOMETHING NEW, be 

it a new home, a new store, or a 
new neighbor, enters a community, 
the residents are naturally curious, 
somewhat speculative, and rightly 
concerned. They begin to ask them- 
selves these questions: How will the 
physical structure of the community 
be altered; how will the new residents 
fit into the community; and, most 
important, will they assume their 
share of responsibility in maintaining 
the high standards of the neighbor- 
hood? 

When it was announced that an 
integrated steel mill would be built at 
Morrisville, Pennsylvania, on the 
Delaware River near Philadelphia, 
these same questions undoubtedly 
were uppermost in the minds of the 
residents of the community. This 
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small farming township, steeped in 
historical tradition, was bound to be 
greatly affected by the Fairless 
Works, an industrial unit encom- 
passing 3800 acres and capable of 
producing over 2,000,000 tons of 
steel each year. 

U. S. Steel engineers were directed 
to design a modern, efficient steel- 
making unit capable of producing 
quality product at low cost. One ad- 
ditional requirement was emphasized; 
this plant must create and maintain 
good will among the neighboring 
populace. In brief, the responsibilities 
of being a good neighbor were recog- 
nized and built into the Fairless 
Works. 

A problem of major importance in 
this program was prevention of 
stream pollution from _ industrial 
wastes. The varied processes of steel 
manufacture require great quantities 


of water for cooling and cleaning; 
most of this water must be returned 
to the river after it has served its 
purpose. To provide complete treat- 
ment of the waste waters, facilities 
were installed at the plant site. 

The variety of products produced 
at Fairless Works results in a variety 
of industrial wastes. Primarily, these 
wastes include acids, alkaline solu- 
tions, oils, both soluble and insoluble, 
settleable solids and other miscel- 
laneous wastes. The problem of stream 
pollution is accentuated by the loca- 
tion of the plant. Some 30 miles be- 
low the plant, the city of Phila- 
delphia and other consumers depend 
upon the Delaware river for their 
water needs. With this in mind, our 
engineers designed and installed treat- 
ment facilities which, we believe, are 
unique in the steel industry. Where 
possible, waste waters containing 
mill seale, acids, flue dust and con- 
centrations of oils and greases are 
treated at their source to such a 
degree that the effluent may be dis- 
charged either directly to the river 
or to a separate treatment plant near 
the river, as required. This separate 
terminal treatment plant services all 
process non-acid waste waters. Efflu- 
ent from the terminal treatment plant 
is of such a quality that it may be 
discharged directly into the stream 
or recirculated through the plant 
water system. (See complete flow 
diagram in Fig. 10.) 

Design of the treatment facilities 
at Fairless Works was based on these 
underlying principles: First, segrega- 


_*Assistant to Chief Engineer, Steel, 
United States Steel Corp. 


77 





Pe|Puby OSjD si yuDjd UOISIAIG Sqn] |OUOYOW yUS2{0IPD WO B/D2s PUD PIDD yOUY BJOW_ “40> J@BIS “S “f] 4O SHIOAA SS@pUIDY 4D Weaysds yuOUDE1, BjSOM ayy 4O WOUBOIP Moly *O| “BIg 








BRAIN 3JYVMVI3IG 











Nooov? 39v¥O0LS 2, Nisve NOLLVLN3WIO3S 


wOolawas 


WOLLUAS @NNd TWHINMRL 


POWER ENGINEERING 


wOLLVedY NOLLVAN INO 3S 





ANVid AUBZAOD3Y ISNG 3nd 


gid WIS 


igsle DwOS 





tyid Twos ANVid NOUd39uZi NI 


ANY ¢ NOLLY 
wINTHOMML aioe 
agemied edaievy9 


ABE'S INN 


Sanne ‘Ouioae 


iid 21W9S 
waAtw O41 


CTA Ti 


; fate 


4s 


v 


o 


$ Wo i 
Oe 


Sg7ox3 
sve 7) 


wNWA 
wlenies 7 
wns 
einen Ww 
ween 
waavm 356) 
eansvm 


wNWS 


enw 
Orv DWOMHD 
° 
wav. 
ws OwrnoOw 
Os on 


os 
71s0ld Swe 


9n' 7009 
ema BIWOS 
700MS NY. 
wawnoes 1) 
waive ISNiu 
10S ONIN 
wlive 36Nle 


é 
4 3 : 

" of €2 ez 
ws 8 mw 


me Pe, es DY 


© 
™ 
* 
~ 
~ 
x 
© 
“ 
e | 
~ 
o 
a 
2 


a -¢ ~ 4 ® 7-2 . 2 ' 
Diwana ws aay2S 3 jen INS O1NOuHD 
BID 0B WWNLL DULA1I08L9913 


3 
2 
z 
3 
=? 
be 
5 
8 





stwny GNY SdloVv 








STUW didiS LOH NOISIAIO 38M LLVN TW NIL ‘8 133HS 





tion of wastes by their essential 
characteristics; and second, combin- 
ing wastes to treat them most effec- 
tively. Thus, for example, oil and 
acid wastes are concentrated in one 
area for treatment; namely, the oil 
interception plant. 


Acid Wastes 


Acid effluents are discharged from 
both batch and continuous processes. 
This condition requires adequate 
storage facilities for each group of 
similar wastes so that pro-rating of 
the waste flows may be combined for 
most effective treatment. 

Chromic acid, used to provide a 
protective coating on finished elec- 
trolytic tinplate, and sulfuric acid 
pickling liquor, used to remove 
oxides and dirt from the surface of 
the steel in preparation for coating 
or further processing, are combined 
with rinse waters containing varying 
concentrations of acids in one of two 
1500-gallon reaction tanks. A one 
hour detention time is provided to 
insure complete reaction. The union 
of these two elements reduces hex- 
avalent chromic acid to tri-valent 
chromium sulfate. The chromium 
sulfate flows to a clarifier where a 
line slurry is added to precipitate the 
chromium as chromic hydroxide. 

Storage for waste acid pickling 
liquor is provided by two 200,000- 
gallon rubber and acid-resistant brick- 
lined tanks (foreground, Fig. 2). 
Normal operations call for continu- 
ous removal by truck of all waste 
pickling liquor not required for the 
treatment of chromic wastes. If a 
breakdown should occur in the 
trucking system, these tanks will 
provide adequate temporary storage 
space for the waste. If for any reason 
full treatment is required for all 
waste pickling liquor, sufficient lime 
handling and slaking capacity have 
been provided for neutralization in a 
series of four wooden reaction tanks. 
Sludge accumulation can be pumped 
to a storage lagoon for subsequent 
removal. Normally, the lime slaking 
plant supplies slurry for treatment 
of other wastes in a combination 
flocculator and clarifier, in addition 
to the chromic acid unit previously 
described. 


Alkaline Wastes 


Alkaline wastes are utilized effec- 
tively to increase the pH of the acid 
and soluble oil wastes. Cleaning solu- 
tions containing sodium orthosili- 
cates from the electrolytic tinning, 
continuous annealing and continuous 
cleaning lines are stored in a 23,000- 
gallon tank from which the combined 
wastes are pro-rated and combined 
with a continuous flow of rinse water 
from these same sources. Also in- 
cluded is sodium carbonate from the 
hot dip tinning facilities. This com- 
bined flow, along with the chromium 
sulfate solution and oil sludges, is fed 
into the combination flocculator and 
clarifier. Lime slurry is added to the 
flow in the flocculating chamber to 
raise the pH to about 9.0. This addi- 
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tion will also cause precipitation as 
hydroxide of any metals in the solu- 
tions. After mechanical flocculation, 
the liquid flows into the clarifier 
through an inverted siphon where it 
is clarified by settling and mechanical 
removal of solids and scum. The 
overflow then passes over a peripheral 
weir to further treatment. In brief, 
the unit consists of mechanism for 
automatic mechanical flocculation, 
gravity sedimentation, and removal 
of solids and scum, all contained in a 
60-ft diameter tank; this unit is 
shown in background of Fig. 2. 


Soluble Oils 


Soluble oils emanate from the cold 
reduction mills and various grinding 
operations where it is used as a lubri- 
cant and protective element. These 
are all combined and stored in a 
42,300-gallon tank. This oil is com- 
bined with that from an oil skimmer 
tank at the mill and a predetermined 
flow from the skimmed oil tank. 

Proper treatment of these wastes 
requires cracking of the emulsion. 
This is done by combining the oil 
flow with a flow of waste pickling 
liquor, acid-contaminated bosh water 
from the tin machines, or fresh acid 
in a flash mixer. 

Detention time of 28 minutes is 
provided for the total flow, while the 
propeller in the flash mixer will turn 
over the contents once in ten minutes 
or nearly three times during the de- 
tention period. This unit is an open- 
top, brick-lined tank 22 ft in diameter 
and 12 ft deep. It is equipped with an 
electrically-driven propeller-type flash 
mixer. 

Effluent from the flash mixer, com- 
bined with previously mentioned 
chromic and alkaline wastes, enters 
the flocculating chamber for 25 min- 
utes mechanical flocculation, and 
thence into the clarifier for a deten- 
tion period of 134 hours. A rotating 
skimmer arm removes oil scum which 
is pumped to the skimmed oil storage 
tank and eventually into a sludge 
storage lagoon. Sludge from the 
clarifier is pumped to a storage lagoon 
and the effluent passes to the oil 
separator for further treatment. 


Insoluble Oils 


A continuous pro-rated volume of 
insoluble palm oil from tin rolling 
mill skimmer tanks is combined with 
the clarifier effluent to pass through 
an oil separator. In addition to this 
flow, intermittent discharges, con- 
taining about 70 per cent palm oil, 
are stored in a 42,300-gallon tank. 
Retention in this tank permits the 
oil to rise and be decanted to a 23,800- 
gallon palm oil storage tank, where 
it can be removed periodically. The 
aqueous portion from the insoluble 
oil storage tank flows to the oil 
separator. 

The oil separator (Fig. 7) provides 
a total detention time of 40 minutes 
with two stages of clarification. 
Briefly, the unit consists of two 
parallel rectangular concrete tanks, 
each divided into a primary chamber 


48-ft long and a secondary chamber 
42-ft long, equipped with a mechani- 
cal sludge and scum scrapers, and 
scum remover troughs. All the 
skimmed oil is pumped to the 23,800- 
gallon skimmed oil storage tank to 
await further disposition. Sludge 
from the bottom of the separator is 
pumped to a storage lagoon and the 
overflow from the secondary chamber 
discharges to a sewer leading to the 
terminal wastes treating plant near 
the river. 


Roll Mill Scale 


Roll mill scale is an oxide coating 
that forms on the outside of hot steel 
when in contact with the atmosphere. 
It is hard and abrasive and must be 
removed to insure proper surface 
quality of finished steel. 

The mill scale is flushed from the 
mill with hydraulic water into two- 
chamber settling pits providing 15 
minutes, detention. The pits are es- 
sentially deep, reinforced concrete 
structures that permit periodic scale 
removal by a perforated grab bucket. 
The secondary chamber of the scale 
pit is longitudinally partitioned to 
provide quiescent flow during scale 
removal. It is interesting to note that 
nearly two-thirds of the effluent from 
these pits may be recirculated through 
the plant cooling system. The remain- 
ing water is pumped to the terminal 
treating plant for further processing. 


Miscellaneous Wastes 


Wastes such as backwash waters 
from the water treatment plant at 
the Power Station, blowdown water 
from waste heat boilers at the open 
hearth shop, washdown water, and 
floor drainage all are directed to the 
Terminal Treating Plant. Ail non- 
contaminated cooling water can be 
recirculated or discharged directly 
into the river. 


Terminal Treating Plant 


To permit centralization of con- 
trol, the terminal treating plant is 
located in close proximity to the river 
pumping station and the sanitary 
sewage facilities. All industrial waste 
waters, except those laden with blast 
furnace flue dust, are handled here. 
The treatment facilities of this plant 
are briefly, a pumping station, influ- 
ent flume, aeration chambers, pre- 
sedimentation tanks, settling basins, 
and a storage lagoon (Figs. 4,8,and 9). 

A central controls building is lo- 
cated within the area of the treatment 
facilities and the river pump house. 
It houses electrical equipment and 
controls, indicating, recording and 
totalizing gages, and instruments for 
flow, pressure, and level measure- 
ments. Analyses of water, sewage, 
and industrial wastes are accom- 
plished in a small laboratory, also 
housed in the central controls build- 
ing. This centralization provides the 
greatest concentration of equipment 
and installation with a minimum of 
operating and maintenance personnel. 

At this point, all of the industrial 
wastes continued on page 132 
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Fig. 1. General view of new Presque 
Isle Plant of Upper Peninsula Generat- 
ing Co., capacity 22,000 kw, built at 
Marquette, Michigan, under codpera- 
tive plan worked out between a large 
mining company and a utility company 


Industry and Utility Join to 
Build Presque Isle 


Codperative plan reduces both Upper Michigan power shortage and 
over-all expense for supplying power to area. Upper Peninsula Gen- 
erating Co. builds one 22,000-kw power plant instead of having 
Cleveland-Cliffs Iron Co. build 11,500-kw plant and Upper Peninsula 
Power Co. build 7500-kw plant, thus solving many problems for both 


THEN IT WAS demonstrated 
that the Upper Peninsula of 
Michigan faced a power shortage, 
The Cleveland-Cliffs Iron Co. and 
the Upper Peninsula Power Co. 
combined forces to work out an 
economical solution for part of the 
area in what proved to be a unique 
arrangement that may set an example 
for future codperation between pub- 
lie utilities and industry. The new 
Presque Isle Plant of the Upper Pen- 
insula Generating Co., constructed 
as a codperative undertaking by 
those two companies, went into com- 
mercial operation in the City of 
Marquette in September, 1955. 
Before this plant was completed 
the two companies had carried on 
21 months of temporary operation 
under a contract jointly executed 
to provide a source of additional 
power for the northern and central 
part of Upper Michigan, as will be 
explained. As a result of this experi- 
ence, the contractual arrangements 
between the two companies appear 
to be sound and the final phase of the 
30-year contract has been entered. 
In 1953 an engineering study of 
Michigan’s Upper Peninsula was 
made for the Michigan Economic 
Development Commission that re- 
vealed there was a severe power 
shortage, which was hampering the 
development of the area and re- 
stricting the entry of industry into 
the territory. This shortage was par- 


ticularly acute in the West Central 
District served by The Cliffs Power 
& Light Co. and in the Northwest 
District served by the Upper Pen- 
insula Power Co., although several 
of the other districts in the area 
were encountering this difficulty. 


Why Loads Were Rising 

Use of electric energy in the Upper 
Peninsula Power Co. territory was 
beginning a period of rapid increase. 
After many years of marginal opera- 
tion of the copper mines in their 
territory, a new venture was started 
with the opening of the White Pine 
Mine of the White Pine Mining Co. 
This large operation had again stimu- 
lated interest in copper mining; and 
the territory was, at the same time, 
feeling the stimulation of the more 
extensive use of recreation and vaca- 
tion facilities, caused by general 
prosperity throughout the country. 

In addition, it was seen that the 
completion of the bridge across the 
Straits of Mackinac would further 
increase electric utility sales. These 
same increases in development were 
being experienced in Marquette 
County, which comprises the West 
Central District. That district was 
also looking forward to large increases 
in power consumption due to the 
change in method of procuring iron 
ore. The Cleveland-Cliffs Iron Co., 
in particular, was planning extensive 
expansion in the mining, concentrat- 
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ing and agglomeration of low grade 
jasper ore. The projects that the 
Cleveland-Cliffs Iron Co. had under 
immediate consideration required the 
expansion of electric power produc- 
tion facilities in the Marquette 
County area immediately. 

The shortage of electric power 
which confronted Upper Michigan at 
this time was a natural one, which 
had arisen out of the manner in which 
that area had been developed. Ex- 
ploitation of the area’s natural re- 
sources was conducted by large 
industrial organizations carrying on 
the mining of copper and iron and the 
reduction of forest products into 
lumber, paper and the chemicals 
associated with the wood products 
utilization. Power was a primary 
requirement of all of these industries. 
As the application of electric energy 
to industrial purposes became more 
general, hydroelectric and fuel burn- 
ing electric generating stations were 
built primarily for utilization by 
industry. However, power for resi- 
dential and commercial use was made 
available in the towns and settle- 
ments as the demand for such service 
developed. 

During the 1920’s this sale of 
incidental, or surplus, energy to the 
residential and commercial consum- 


*Manager, Electric Power Depart- 
ment, The Cleveland-Cliffs Iron Co., 
and Vice President, Upper Peninsula 
Generating Co. 
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ers in the area increased rapidly, 
and the rise of governmental regula- 
tion of such sales during this period 
necessitated the setting up of sepa- 
rate organizations to handle the 
distribution and marketing of this 
power. Result of this situation, there- 
fore, was a number of isolated utility 
properties, normally not intercon- 
nected, and normally dependent upon 
the largest industrial development 
in the area for the production of the 
electric energy utilized by the com- 
munity. 


Industries Supplied Power 


End of World War II found Upper 
Michigan dependent for its power 
supply upon a number of small 
generating stations separated into 
several small interconnected trans- 
mission systems. In many cases, the 
power for these systems was distrib- 
uted to the ultimate consumer by 
an organization which purchased that 
power wholesale from an industry 
or from a utility company owned and 
operated directly by a large industry. 
These industries were reluctant to 
spend more to develop the power 
generating facilities to supply this 
utility load because the profit was 
small, and the purchasers were re- 
luctant to have their power prices 
increased and in many cases, also, 
the profit from supplying this power 
did not justify the difficulties experi- 
enced with regulatory and utility 
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Fig. 2. Map of Upper Peninsula of Michigan, showing locations of areas served 
by Upper Peninsula Power Co. and Cleveland-Cliffs Iron Co., location of jointly- 
owned new Presque Isle Plant and location of various transmission systems with 
interconnections. Insert shows relative location of Michigan's Upper Peninsula 


operating problems. Such industries 
decided that they would like to 
withdraw from the business of sup- 
plying power for these utility opera- 
tions, but the distributing organiza- 
tions were unwilling or unable to 
make the investments and charge 
the rates which would pay for the 
cost of supplying the facilities neces- 
sary to generate their own energy 
requirements. This general condition 
in the area was specifically illustrated 
by the conditions which existed in 
1953 in the territory served by the 
Upper Peninsula Power Co. and The 
Cliffs Power & Light Co. 

The Upper Peninsula Power Co., 
which was supplying energy for the 
northwest portion of Upper Michi- 
gan, was formed in 1947 as a consoli- 
dation of three small utility opera- 
tions: Houghton County Electric 
Light Co., a utility serving primarily 
Keweenaw and Houghton Counties 
in the Copper Country of Michigan; 
the Iron Range Light & Power Co., 
a utility serving several municipali- 
ties in Iron County, in the Menom- 
inee Iron Range; the Copper District 
Power Co., active in portions of 
Ontonagon and Houghton Counties. 
This latter company had been estab- 
lished to supply energy for the Cop- 
per Range Mining Co.’s mining 
operations, and the development had 
been combined with a utility operat- 
ing company and extensive utility 
operations were being conducted. 


The Copper Range Mining Co. re- 
duced its mining operations in the 
early 1930’s and this, together with 
other considerations, made it desira- 
ble to dissolve the Copper District 
Power Co. These three companies 
were combined to make the Upper 
Peninsula Power Company which 
served the area shown in Fig. 2. This 
company realized, in 1952, that its 
generating facilities were rapidly be- 
coming inadequate. Plans were under 
way for the construction of a new 
power plant in that area to produce 
7500 kw. 


Mining Operations Change 


Similarly, in Marquette County, 
The Cliffs Power & Light Co. was the 
source of supply of the major portion 
of the electric energy utilized outside 
of the city of Marquette. It was 
a wholly-owned subsidiary of The 
Cleveland-Cliffs Iron Co. With the 
eicctrification of its mining operations 
in 1910, this company had, as time 
progressed, installed 6 hydroelectric 
stations in the area and had con- 
structed transmission lines connect- 
ing these generating stations with its 
various mining operations. In addi- 
tion, it was selling energy to other 
mining and industrial operations as 
well as to other companies and mu- 
nicipalities operating as public utili- 
ties in the area, and in 1926, The 
Cliffs Power & Light Co., a public 
utility continued on page 116 
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Fig. 1. Example of a pressure break-down. Object is to reduce the pressure at which stuffing box packing has to operate 


How Stuffing Box Temperatures Are Reduced 
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Fig. 2. Section through a double pressure breakdown in which cool water protects the stuffing box packing from hot water 
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PRESSURE REDUCING DEVICE LEAKOFF (24,000L8S/HR) 


Fig. 3. Feedwater pumping arrangement with pressure reducing devices inmain feed 


in Modern BF Pumps 


This, the second article in a series of four by the same author, discusses 
some of the ways in which stuffing box packing in modern pumps is 
protected from high temperatures and pressures inside the pumps 


By IGOR J. KARASSIK* 


HEN BOILER feed pump tem- 

peratures and suction pressures 
started on their upward hike in the 
early 1930’s, considerable trouble de- 
veloped at first in many installations 
with the stuffing box packing. Some 
packings burnt out, scoring and 
wrecking the shaft sleeves. Other 
packings which did not fail com- 
pletely, leaked rather badly and re- 
quired frequent attention and re- 
newal. 

It seemed futile to search for pack- 
ing materials which would have the 
necessary resistance to heat and, at 
the same time, retain the required 
low friction, adequate strength, flexi- 
bility, and body. Instead it became 
the practice, derived strictly from 
expediency, to reduce the pressure at 
the stuffing boxes whenever it ex- 
ceeded 250°or 300 psi, by means of 
pressure reducing devices. 

Single Pressure Reducing Break- 
downs: Even today, experience shows 
that adverse conditions accumulate 
until a certain combination of pres- 
sure, temperature, rubbing speed and 
other factors is reached when the 
stuffing box can no longer be packed 
successfully. When such conditions 
prevail and it is still desired to use a 
packed box, it becomes necessary to 
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incorporate ahead of the stuffing box 
te r a set of pressure reducing 

ings or labyrinths. Their func- 
tion is to relieve the stuffing box pres- 
sure by bleeding a certain quantity of 
feedwater to a pressure sufficiently 
low to permit satisfactory packing 
operation. 

A stuffing box pressure reducing 
device consists of a stationary bush- 
ing or a meshing labyrinth located 
between the pump interior and the 
stuffing box proper and ending in a 
relief chamber. The latter is piped 
up to some point in the feed cycle 
where a suitably low pressure is main- 
tained and the leakage past the pres- 
sure reducing device is returned to 
this point. 

A great number of different de- 
signs of pressure reducing devices 
have been used in the past. Fig. 1 
illustrates one such device suitable 
for limited pressures and reasonably 
low rubbing speeds. In this particular 
case, a short serrated stationary 
bushing is inserted at the bottom of 
the stuffing box and is followed by a 
relief and collecting chamber. The 
leakage between the serrated bushing 
and the shaft sleeve is bled off 
through a connection to a low pres- 
sure point in the feed cycle. 

When relatively high pressures on 
stuffing boxes are encountered, the 


construction of the pressure-reducing 
labyrinths becomes more complex. 
These pressure reducing breakdowns 
are made of alloy stainless steel to 
assure long life and low maintenance 
cost. By reason of the construction 
incorporated in their design, of rea- 
sonably close running clearances and 
of the length of the leakage path, the 
leakage from these breakdowns is 
kept to a minimum. Since the leak-off 
from the balancing device itself is 
returned to the pump suction, the 
leakage from the breakdowns does 
not affect the hydraulic balance of 
the pump. 

The maximum permissible leakage 
does not, therefore, depend upon 
hydraulic balancing considerations, 
but rather upon the effect on the 
operating economy of the system and 
on the maximum pressure desirable 
on the stuffing boxes. In that partic- 
ular connection, the adverse effect of 
increased leakage would be due to a 
corresponding increase in the friction 
losses in the leak-off piping which 
would create a higher back-pressure 
at the stuffing boxes. 

The piping from the leakoff cham- 
ber following such pressure reducing 
devices should therefore be amply 
sized so that, as wear takes place and 
leakage increases, there will not be 
an appreciable increase of friction in 
the leak-off piping. Thus, if suitably 
sized piping is installed to handle this 
leakage, no adverse effect will occur 
at the stuffing boxes even if the leak- 
off increases very appreciably be- 
cause of wear. 

We should give some consideration 
at this point to the effect of the pres- 
sure reducing devices on the general 
economy of the installation. The 
feedwater bled through these devices 
to a region of lower pressure must 
be handled by the pump which pre- 
cedes the main feed pump in addition 
to the normal capacity of the system. 
A certain additional expenditure of 
power is obviously involved therein. 

The amount of feedwater bled back 
will, of course, depend to a certain 
extent upon the actual suction pres- 
sure and the pressure to which the 
bleed-off is returned. At all events, 
the power required to re-pump this 
quantity of feedwater reaches ap- 
preciable magnitudes in most cases. 

Let us assume, for instance, a 
boiler feed pump system designed to 
handle 600,000 Ib per hour of feed- 
water. (See Fig. 3) Our pumping set 
starts with a primary pump taking 
its suction from a direct contact 
heater at 230 F and with a suction 
pressure of 25 psig. It discharges at 
525 psig through a series of closed 
heaters which bring the pumping 
temperature to 400 F. Because of the 
friction losses through the heaters, 
the suction pressure at the main feed 
pump is reduced to 470 psig. 

The main feed pump is provided 
with pressure reducing breakdowns 
which are continued on page 132 

 * Assistant to Vice-President and Con- 


sulting Engineer, Harrison Division, 
Worthington Corporation 
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Machining Big Rotor in the Allis- 
Chalmers shops for a 146,000-kw, 
18,000-v, 85 per cent power factor 1800- 
rpm Type AT4H steam turbine generator 


54 Rubber Bands form the link 
which keeps 120,000 gallons of water 
per minute flowing into drought-threat- 
ened land near Tucumcari, N. M. The 
“rubber bands” are 35-ft V-belts 
made by Fort Worth Steel & Machinery 
Co., and transmit power from 6 diesel 
engines to a set of six irrigation pumps 


First A-C Diesel electric power pack- 
age from Alco Products is this skid- 
mounted unit powered with the new 
Alco 251-B 6-cylinder diesel, and 
with a 485-kw generator. It’s for the 
new incinerator at Oyster Bay, L. |. 


Oldtimer Retired but still going strong. This 10-kw turbine 
generator was made by De Laval in 1893. It delivered 10 
hp at 24,000 rpm. Now it goes to the Smithsonian Institution 
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1,450 PSI Boiler, one of the highest 
pressure industrial steam units, will be 
installed in this new addition to the 
plant of the Consolidated Water 
Power & Paper Company at Biron, Wis. 


Atomic First: one of the first two atomic piles has started 
working at Calder Hall, Cumberland, England, the world’s 
first full-scale atomic power station. Here preparations are 
being made for insertion of uranium rods at top of the pile 


Special Torch automatically welds a tube with an ex- 
tremely thin wall, a small bead being laid around each tube 
end. Desigred by Griscom-Russel! it uses i-g t-a process 


Bending Boiler Plate: steel plate up to 7¥-in. thick, Installed 80 Feet Up in the air, this 40-ton condenser is 
36-ft. long and weighing about 50 tons can be bent into used by Gulf Oil to condense overhead vapors from refinery 
half drum shells on this new twin press at Babcock & Wilcox vacuum tower. Shown in plant of maker, Griscom-Russell Co. 
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Something New Under the Sun— 
the Cryotron 


The device described in this article is the first practical application 
of the phenomenon of superconductivity discovered by Kammer- 
lingh Onnes at the University of Leiden in 1911. The first announce- 
ment of this device and the research which made it possible was at 
the AIEE meeting at Swampscott last year, in a conference paper 
by Dudley A. Buck of MIT. More recently Mr. Buck discussed the 
development before the American Power Conference in Chicago 
last March. This article is based upon both of Mr. Buck’s papers 


YOME 45 years ago, in 1911, at the 
s) University of Leiden in Holland, 
Prof. H. Kammerlingh Onnes discov- 
ered superconductivity, three years 
after he succeeded in _ liquifying 
helium. While extending electrical 
resistance measurements to this new 
low temperature region he found that 
the resistance of mercury dropped 
suddenly to zero at 4.12 K (Kelvin), 
that is at 4.12 degrees above absolute 
zero. Soon many other materials were 
shown to display this same unusual 
behavior. 

Of course it had been known that 
the resistance of metals decreases 
with temperature, and this is true of 
the superconducting materials. Just 
above their superconductive transi- 
tion, however, the resistivity is be- 
tween lj, and 1/1000 of their room 
temperature resistivity, depending 
upon the purity and the mechanical 
strain in a particular sample. Then, 
as the materials are cooled further, 
the resistance suddenly drops to zero. 
Below the superconductive transition 
the resistance is exactly zero. That it 
is truly zero is vividly demonstrated 
by an experiment now in progress 
by Professor S. C. Collins at MIT 
wherein a lead ring has been carrying 
an induced current of several hun- 
dred amperes since March 16, 1954, 
without any observable diminution 
in the magnitude of the current. 

The transition temperature varies 
with different materials. Niobium be- 


Fig. 1. Threshold magnetic field vs 
temperature for several common super- 
conductors, as explained in the text 
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comes a superconductor at 8 K, lead 
2t 7.2 K, vanadium at 5.1 K, tan- 
talum at 4.4 K, tin at 3.7 K, aluminum 
at 1.2 K, and titanium at 0.5 K. In 
addition to 21 elements, many alloys 
and compounds are superconductors 
with transition temperatures rang- 
ing between 0 and 17 K. 

Resistivity of many of the super- 
conductors is relatively high at room 
temperature, especially those which 


Fig. 2. Threshold magnetic field as a 
function of temperature for a super- 
conductor, showing field change effect 


have high transition temperatures 
such as niobium, lead, tantalum, etc. 
It is interesting that relatively poor 
conductors become superconductors 
at low temperatures whereas good 
conductors such as gold, silver, and 
copper do not. 


The Cryotron 


Although the phenomenon of super- 
conductivity has been known since 
1911, no practical application was 
ever made of the effect until the one 
described here. There was, of course, 
a good reason for this, the fact that 
superconductivity can be achieved 
only by immersing the materials in 
liquid helium. This was not only 
expensive and difficult to obtain but 
it evaporated rapidly. 

Several years ago, however, the 
study of nonlinearities in nature suit- 
able for use in the design of small 
compact computers led investigators 
at Massachusetts Institute of Tech- 
nology to the development of a device 
which they now call the cryotron. 
This device is based on the destruc- 


By A. W. KRAMER 
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Fig. 3. A single cryotron and a wiring 
diagram showing how two cryotrons are 
connected to form a bistable element 


tion of superconductivity by a mag- 
netic field. 

Shortly after Kammerlingh Onnes 
discovered superconductivity he also 
discovered that the superconductive 
state could be destroyed by a mag- 
netic field. When a magnetic field is 
applied, the onset of superconductiv- 
ity occurs at a lower temperature. If 
the intensity of the magnetic field is 
increased, the transition temperature 
is still lower. A plot of the transition 
temperature as a function of the ap- 
plied magnetic field is more or less 
parabolic in shape, levelling off as 
absolute zero is approached. Such a 
plot for several common elements is 
shown in Fig. 1. 

If the temperature is held below 
the transition temperature for one of 
these materials, the resistance of that 
material is zero. Its resistance will re- 
main zero as a magnetic field is ap- 
plied until that magnetic field reaches 
a critical value. Above this value the 
normal resistance returns. If the 
strength of the field is lowered, the 
resistance disappears. Raising and 
lowering the magnetic field thus con- 
trols the resistance of the material 
in the magnetic field by causing it to 
shift from its superconducting state 
to its normal state and back without 
changing the temperature. In Fig. 2, 
this operation corresponds to moving 
up and down on a vertical (constant 
temperature) line which has its lower 
end in the superconducting region and 
its upper end in the normal region. 
If the operating line is moved to a 
lower temperature the magnetic field 
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Fig. 4. Cryotron flip-flop with read-in cryotrons and read-out cryotrons; see text 


required to reach the normal region is 
greater. For each of the materials 
which becomes _ superconducting, 
there is a temperature about 0.2 K 
below the zero-field transition which 
allows operation with rather small 
magnetic fields — between 50 and 
100 oersteds. For lead, this tempera- 
ture is about 7.0 K, for tantalum 
about 4.2 K, for tin about 3.5 K, for 
aluminum about 1.0 K. Tantalum 
has been used in many of the early 
experiments at MIT because 4.2 
K is the boiling point of helium at a 
pressure of 1 atmosphere, and there- 
fore the temperature of most storage 
tanks for liquid helium. 

This principle, then — the control 
of the superconducting state by a 
magnetic field — governs the opera- 
tion of the cryotron. In its simplest 
form, the cryotron consists of a 
straight piece of wire about one inch 
long with a single-layer control wind- 
ing wound over it. The magnetic con- 
trol field is generated by current in 
the single-layer winding (Fig. 3, 
top). The central wire is analogous 
to the plate circuit of a vacuum tube 
and the control winding is analogous 


Fig. 5. Cryotron flip-flop with OR gates 
in both sides; any number can beinseries 
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relatively high transition tempera- 
ture. Niobium (formerly called col- 
umbium) is used because it has a very 
high transition temperature and can 
be drawn into fine wire which is 
strong. 

At the temperature used, the con- 
trol winding remains a superconduc- 
tor at all times, and would remain so 
even in magnetic fields much stronger 
than those being used to control the 
central wire. Therefore there is no 
resistance in the control winding. 
A magnetic field, once established, 
needs no further energy for its sup- 
port; the control current is main- 
tained against zero back voltage. 
Similarly, all interconnecting wire is 
also superconducting. 


Cryotron Circuits 


This device, then, behaves as a 
relay. A very small current in the 
control winding can interrupt the 
current in the straight wire. Thus, a 
bistable element, one of the most 
common in digital computers, can be 
made using two cryotrons. The two 
fate circuits are each in series with 


Fig. 6. Cryotron flip-flop with AND gates in one side; gate circuits in parallel 


to the control grid. In this case, how- 
ever, the plate resistance is zero in 
the cutoff region and rises rapidly as 
the grid-current cutoff is reached. 
In operation, current in the control 
winding creates a magnetic field 
which causes the central wire to 
change from its superconducting 
state to its normal state. The device 
has current gain, that is, a small cur- 
rent can control a larger current, and 
it has power gain so that cryotrons 
can be interconnected in logical net- 
works as active elements. The device 
is also small, light, easily fabricated, 
and dissipates very little power. 
The control winding is made of a 
superconducting wire which has a 


the control winding on the other and 
the two paths are in parallel as shown 
at the bottom of Fig. 3. If the current 
is established in one of the paths, that 
current makes the alternate path 
resistive. Current in one path, once 
established, will therefore continue 
to flow indefinitely in that path. 
Two additional cryotrons can be 
added to the circuit, one in series 
with each branch, in order to place 
the flip-flop in the desired state. A 
pulse on one of the two input cryo- 
trons momentarily places a resistance 
in that side. Both sides are then re- 
sistive and the current divides be- 
tween them. If the power supply cur- 
rent is not larger than twice the criti- 
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Fig. 7. Three-cryotron flip-flop multivibrator as actually constructed in practice 


cal current of the cryotrons, both 
sides of the flip-flop will become 
superconducting. One side of the flip- 
flop has a resistance inserted by the 
input cryotron, however, and the 
current thus chooses the other side. 
Once the current builds up in the 
other side, it makes the side on which 
the input cryotron is being pulsed 
resistive, and therefore the pulse in 
the control winding of the input 
cryotron can be removed; the current 
will continue in the new path. 

Two more cryotrons can be added 
to the circuit for sensing the state of 
the flip-flop. Placed with their con- 
trol windings each in series with one 
of the two sides of the flip-flop, one 
of the read-out cryotrons is resistive 
and the other is superconductive. 
The gate circuits are joined and a 
read-out current pulse is applied at 
the junction. The read-out pulse will 
choose one path or the other, depend- 
ing on the state of the flip-flop. The 
flip-flop with read-in and read-out 
cryotrons is shown in Fig. 4. 

Any number of input cryotrons can 
be added in series with those already 
described (Fig. 5) to set the flip-flop 
to one state or the other. Connected 
this way they are OR gates; any one 
of them acting alone can set the flip- 
flop. Similarly, additional cryotrons 
can be added with their gate circuits 
in parallel with the control winding 
of the input cryotron already de- 
scribed, and behaving as AND gates 
(Fig. 6). The flip-flop set current is 
bypassed through one or more of these 
parallel gates unless all of them are 
resistive. This latter connection in- 
volves superconductors in parallel, in 
which case the current divides in- 
versely as the inductance of the 
parallel paths. 


Other Applications 


These few examples will serve to 
show how the cryotron elements are 
used in practical circuits. Of course, 
many other applications are possible. 
For example three flip-flops made of 
one-inch pieces of cryotron stock have 
been studied in a multivibrator cir- 
cuit. Other studies have involved a 
multiterminal switch. Also, the prin- 
ciples embodied in the flip-flop and 
switch can be used to design the 
stages of a binary adder. Stepping 
registers, commonly used for receiv- 
ing digital information in serial form, 
have also been designed using these 
eryotron elements. Finally, many 
interesting circuits can be made of 
cryotrons with two or more control 
windings wound over each other in 
such a way that the net magnetic 
field affecting the central wire is due 
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to the sum of the magnetic fields of 
the individual windings. 

The most unusual requirement of 
a cryotron system is that it operate 
at a temperature near the absolute 
zero. Ten years ago this requirement 
would have precluded serious thought 
of such a system but today such an 
operating temperature is relatively 
easy to achieve. This is mainly due 
to the work of Samuel C. Collins 
whose helium liquifiers revolutionized 
the field of low temperature physics. 
Arthur D. Little, Inc., of Cambridge, 
Mass., has built 70 Collins helium 
liquifiers of a 4-litre-per-hr capacity. 
The liquifier at MIT liquifies 27 litres 
per hr. Storage of liquid helium has 
also improved. Commercially avail- 
able double Dewars which use liquid 
nitrogen in the outer Dewar lose less 
than one per cent of their liquid hel- 
ium per day. 


Helium Evaporation 


Now, heat dissipated by a cryotron 
system causes evaporation of the 
helium. If the average power dissi- 
pated per cryotron is 10—‘ watt, an 
estimate based on present experi- 
mental units, a 5000-cryotron com- 
puter would dissipate one-half watt. 
The latent heat of vaporization of 
liquid helium at 4.2 K is 5 calories 
per gram, its density is 0.1257, and 
therefore one-half watt corresponds 
to an evaporation rate of 0.93 litre per 
hr. A continuous system which re- 
cycles helium would be most econom- 
ical for a stationary installation; a 10 
or 20-litre charge at the time of 
launching (say on an aircraft installa- 
tion) would suffice for a portable 
system. 

If the necessity for immersion of 
the cryotron system in liquid helium 
should be thought of as somewhat of 
a nuisance, or if the expense of the 
liquid helium be considered objec- 
tionable, it may be of interest to com- 
pare such a system with that of a 
conventional large digital computer 
using thousands of electron tubes. 
The Whirlwind computer at MIT re- 
quires the use of a 40-ton refrigerat- 
ing plant on the roof of the building 
to supply the cooling air for the tubes. 
The investment in this air-condition- 
ing system and the cost of operation 
far outweigh the relatively minor 
cost of the liquid helium needed for a 
cryotron installation. 

Physical construction of the cryo- 
tron elements is simple and compact. 
The experimental cryotron circuits 
are mounted at the ends of three-foot 
cupro-nickel tubes for immersion in a 
liquid helium storage vessel. Power 
supply and signal wires come up 


through the center of the tube. Many 
materials are used in the construction 
of circuits to operate in liquid helium. 
Ordinary wire insulation (enamel, 
silk, glass, Formex, etc.) shows no 
sign of failure after repeated immer- 
sion. One experiment using wooden 
coil forms glued together with Duco 
cement was successful. Scotch elec- 
trical tape, while it freezes, seems to 
hold well. Metals in general are much 
stronger at extreme low tempera- 
tures. 

Small size of the elements is of 
great importance in computer design 
for aircraft. Extrapolating the volume 
occupied by the present experimental 
circuits to larger numbers of com- 
ponents indicates that a large-scale 
5000-element digital computer can be 
made to occupy one cubic foot of 
space exclusive of refrigeration and 
terminal equipment. The power re- 
quired by such a machine extrapol- 
ates to about |4 watt, once again ex- 
cluding refrigeration and terminal 
equipment. The reliability of eryotron 
circuitry is not known but it is antic- 
ipated that operation in an inert 
helium atmosphere at a temperature 
near absolute zero where chemical ac- 
tivity and diffusion processes are es- 
sentially stopped promises a high 
degree of reliability. The circuit noise 
level is similarly not known, but due 
to low temperature, every little 
thermal fluctuation noise is antici- 
pated. The device is at present some- 
what faster than electromechanical 
relays, but far slower than vacuum 
tubes and transistors. A program is 
under way to increase the speed. 


New Tool 


Research leading to the develop- 
ment of the cryotron was supported 
jointly by the Department of the 
Army, the Department of the Navy, 
and the Department of the Air Forces. 
In the development of this interesting 
device engineers have a new tool 
which may have great potential ap- 
plications in various branches of the 
electrical art. The cryotron is an 
element having zero electrical resist- 
ance; that, in itself, is a concept very 
difficult to understand because it is 
rarely that engineers or scientists 
have the opportunity of dealing with 
an absolute quantity. Yet, in the 
cryotron we actually have a device 
with zero electrical resistance. Thus, 
no matter what the resistance of the 
conductor may be just before the 
transition temperature, no matter 
how minute this resistance may be, 
the ratio between that resistance and 
the zero resistance after the transition 
is still infinite. 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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CORROSION RATE-INCHES PENETRATION PER YEAR x 1000 


OWYGEN CONCENTRATION-CUBIC CENTIMETERS PER LITER 


Fig. 1. These graphs show how corrosion is affected by the 
content of condensate. (Left) Corrosion rate as a function 
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of oxygen concentration; pH 6.0 or higher. (Right) Relation 
between corrosion and gas content, varying condensate flow 


Corrosion in Condensate System 
Can Be Controlled 


Condensate systems are frequently a focal point for many corrosion 
problems. When oxygen and carbon dioxide are the offenders— 
as usually they are—one of the newly-developed chemicals may be 
a cure for your troubles. Here is an explanation of how they work 


By R. G. DALBKE* 


ONDENSATE SYSTEM corro- 
A sion is encountered in many 
steam generating plants. This diffi- 
culty may be very acute and require 
frequent replacement of equipment, 
resulting in large maintenance ex- 
penditure and in some cases cause 
shut-down of important units. There 
are plants, for instance, which have 
to replace piping more than once 
per year. However, due to the use of 
newly-developed chemicals, the num- 
ber of such plants is rapidly decreas- 
ing. 
Causes of Corrosion 

Oxygen and carbon dioxide dis- 
solved in water are usually the 
primary causes of corrosion in con- 
densate systems. Oxygen can be 
carried into the condensate system 
with the steam, or it can enter at 
various other points in the system. 
Oxygen-type corrosion is usually 
characterized by pitting of metal 
walls (see Fig. 2). When present in 
boiler feedwater, oxygen can be 
handled properly by use of a well 
vented deaerating heater, followed 
by use of oxygen scavenging chemi- 
cals in the boiler water to remove 
last traces of oxygen; this will prevent 
excessive corrosion of boiler metal 
and carry-over of the oxygen into 
the steam. 

As stated, oxygen can enter con- 
densate systems at various points. 
This can occur in vacuum or gravity 
return systems as well as in inter- 
mittently-operated pressure systems. 
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Studeis have shown that where cor- 
rosion is due essentially to the pres- 
ence of oxygen, rate of corrosion 
remains quite constant regardless of 
the amount of condensate flowing 
through the line.' ¢ 

Carbon dioxide is the most com- 
mon cause of return-line corrosion. 
This type of corrosion is identified by 
a general thinning or grooving of the 
metal walls (see Fig. 3). 

Normally, the principal source of 
carbon dioxide in steam is the pre- 
sence of bicarbonates and/or, on 
occasion, carbonates in the makeup 
water to the boilers. Under boiler 
water temperatures, most of the 
bicarbonates chemically decompose 
and form caustic soda and carbon 
dioxide. The resultant carbon di- 
oxide is then liberated with the 
steam. Bicarbonates in the makeup 
water may be present in combina- 
tion with calcium, magnesium, or 
sodium. If calcium and magnesium 
bicarbonates are treated internally 
by use of phosphates or other chemi- 
cals, these bicarbonates are con- 
verted to their corresponding sodium 
salts, which then decompose and form 
carbon dioxide. 

In the case of softening equipment, 
such as sodium zeolite units, all of 
the bicarbonates are changed to 
sodium bicarbonates. Sodium zeolite 
softeners, therefore, are often un- 
desirable since they do not reduce 
the bicarbonate content of the boiler 
makeup. On the other hand, lime, 
lime and soda, split-stream, dealkaliz- 


t - ree refer to list of References at end of 
e. 


art 


ing, and demineralizing equipment 
reduce or almost entirely eliminate 
carbon dioxide potential in the steam. 

At the boiler temperatures usually 
encountered, it has been proven that 
about 80 per cent of the carbonates 
in the boiler water will dissociate. 
This is equivalent to 6 ppm of carbon 
dioxide in the steam for every 17 
ppm, or one grain per gallon of total 
alkalinity in the feedwater. The 
alkalinity of the feedwater is meas- 
ured as the methyl orange reading 
and expressed as calcium carbonate. 

Not all of the carbon dioxide goes 
into solution in the condensate. In 
the first part of the system the 
amount of carbon dioxide is only a 
small fraction of the total vapor. 
As the steam condenses, the per- 
centage of carbon dioxide in the 
remaining vapor increases and more 
will thus go into solution, according 
to Henry’s law. Thus, toward the 
end of the system, more CO, will be 
in solution and the pH will be lower. 

Gaseous carbon dioxide is present 
in some makeup waters, but norm- 
ally has little effect on condensate 
system corrosion since essentially all 
of it can be removed in a properly 
designed and operated deaerating 
heater. 

As previously mentioned, carbon 
dioxide is usually the primary cause 
of return line corrosion. Extensive 
studies have shown that the amount 
of corrosion is proportional to the 
concentration of CO, in the con- 
densate, and the amount of con- 
densate flowing; this is why corrosion 
in main return lines is often higher 
than at other points. In most cases, 
if the CO, in the steam is held to less 
than 5 ppm, corrosion will not be 
serious. This would be equivalent to 


*Technical Service Dept., Dearborn 
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Fig. 2. Characteristic pitting of nipple from condensate 
line shows typical corrosion by dissolved oxygen in water 


a condensate pH of 5.9 if one-half of 
the CO, is dissolved in the con- 
densate. When the pH exceeds 5.9, 
the rate of corrosion is governed 
principally by the amount of oxygen 
present in the condensate. When the 
PH is below 5.9, the amount of cor- 
rosion depends on the quantity of 
carbon dioxide in solution and the 
rate at which that condensate flows 
through the piping. 


Treatments Prevent Corrosion 
Neutralizing-Type Chemicals — 
There are two basic chemical meth- 
ods used to control corrosion in re- 
turn systems. One method is to use a 
material to neutralize dissolved gases 
in the system; another is to use a 
material which forms a protective 
film on metallic surfaces. 

There are a number of neutralizing- 
type chemicals used; the most com- 
mon are ammonia and neutralizing 
amines. Other chemicals used, but 
not with any appreciable success, 
include polyphosphates and caustic 
soda. Ammonia can be introduced 
into the system as a water solution 
or aS an ammonium salt. This salt 
decomposes in boiler water to liberate 
ammonia gas, which then goes over 
with the steam and dissolves in the 
condensate. Ammonia has generally 
been used in utility plants to prevent 
corrosion and iron pickup in turbines. 
It is not the best chemical for this 
purpose for reasons to be explained 
later. 

The most common neutralizing 
amines used to control corrosion in 
condensate systems are morpholine 
and cyclohexylamine. These ma- 
terials, when dissolved in condensate, 
neutralize carbonic acid and raise 
pH. They are most often fed to the 
boiler where they are volatilized and 
then dissolved in the steam con- 
densate. The neutralizing amines are 
good treatments for relatively small 
plants having short condensate sys- 
tems, but are not too satisfactory 
for large heating plants, as these 
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chemicals, particularly morpholine, 
tend to dissolve in the first con- 
densate formed while carbon dioxide 
dissolves faster nearer the end of the 
system. Since they dissolve in the 
first condensate formed, such chemi- 
cals may be discharged through traps 
before they have a chance to distrib- 
ute through the system. 

While cyclohexylamine is not as 
soluble in the first condensate formed 
in the heating system as morpholine, 
it has the disadvantage of having a 
relatively high vapor pressure, and 
considerable amounts can be lost 
from a deaerating heater. Generally 
speaking, if a neutralizing amine is 
desired, morpholine should be used 
in the higher pressure plants, and 
cyclohexylamine in the lowest pres- 
sure group.’ 

Neutralizing chemicals, partic- 
ularly morpholine. are used fre- 
quently in power plants to control 
corrosion in last stages of turbines. 
Morpholine is better for this purpose 
than either cyclohexylamine or am- 
monia as it has the lowest volatility 
or distribution ratio. This ratio is 
the amount of chemical in the steam 
to the amount of chemical in the 
condensate at a given temperature. 
Thus, in the last stages of turbines, 
more morpholine will be dissolved in 
condensate than would the other 
products. Another disadvantage, as 
far as neutralizing amines is con- 
cerned, is that since they function by 
neutralizing dissolved carbon dioxide, 
the dosage depends on the amount of 
carbon dioxide in the condensate. 
For many plants where the amount 
of carbon dioxide in the steam is 
high, this is a costly proposition. A 
further disadvantage is that neutral- 
izing amines generally do very little 
to arrest corrosion caused by oxygen. 


rieroage el. Amines — Another 
i 


type of inhibitor which was recently 
developed for controlling return-line 
corrosion is the filming amine. ** 
This chemical offers protection by 


Fig. 3. Corrosion effects of carbonic acid in condensate. 
Grooving in threaded area of nipple caused leakage in line 


formation of a non-wettable film on 
metallic surfaces. The required dos- 
age is based on the amount of steam 
generated by the boiler. This dosage 
is independent of the carbon dioxide 
content and is a big advantage in 
plants having a high concentration 
of carbon dioxide in the steam. An- 
other major feature of filming amines 
is that these chemicals prevent cor- 
rosion from oxygen, which of course 
the neutralizing-type amines do not. 
One of the characteristics of the 
filming amines is that their use re- 
sults in the formation of a wax-like 
coating on the condensate piping. 
This coating, theoretically, is one 
molecule thick and does not build up 
itself.* 


Amines Penetrate Deposits 

In the case of initiating treatment 
with filming amines in older plants, it 
is of interest to note that these chem- 
icals will penetrate rust deposits and 
put a protective film on the metal 
underneath. Both field and labora- 
tory data show that the life of the 
film is short when condensate is 
flowing over it and to obtain the 
most satisfactory protection against 
corrosion, continuous feed should be 
used. 

Filming amines may be fed directly 
to boilers, to steam lines, or to feed- 
water lines. In the case of application 
to feedwater lines, the chemical 
should be applied after a deaerating 
heater, as considerable amounts can 
be lost if it is fed ahead of this unit. 
Also, filming amines may be fed to 
feedwater lines only if this feedwater 
is low in alkalinity and hardness, 
otherwise deposits will form in the 
system. The application of these 
amines directly to boilers or to feed- 
water, where permitted, assures the 
addition of filming amines to steam 
by steam distillation from the boiler 
water. Feeding amines directly to 
steam lines is of advantage only 
when it is desired to protect a portion 
of the system against corrosion. 
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Fig. 4. Cavitation corrosion in pipe due to water hammer from steam collapse. 
Chemicals are no answer to this problem; cure: relocate cold water inlet in line 


Experience has shown that signif- 
icant reduction in corrosion will be 
obtained within the first month’s 
application of filming amines. Two 
ppm is the average dosage applied 
but the exact amount required de- 
pends on the severity of existing 
conditions and other factors. There 
is no field test for filming amines 
and, therefore, initial dosages must 
be based on steam production and 
controlled by accurate chemical 
pumps. The exact dosages thereafter 
are based on laboratory analyses for 
amines in condensate samples and 
also by corrosion rate measurements 
using ASTM-NHDA Corrosion Test- 
ers.’ These testers, Fig. 5, consist of 
three coils which are insulated from 
each other by plastic inserts. The 
corrosion testers are usually installed 
in the condensate system for a period 
of thirty days. At the end of this 
time they are removed, the coils are 
disassembled, cleaned, and weighed. 
These weights are then compared to 
the initial weights of the units before 
insertion into the system. Based on 


the weight losses of the coils, the 
corrosion rate can be calculated and 
expressed in mils, or inches per year. 
Thus, it is possible to obtain ac- 
curate information on the treatment 
performance in the system. 


Corrosion Products Loosened 


It is of interest to note that when 
the use of filming amines is started 
in systems which have been already 
corroded, the inhibitor will loosen 
up the old products of corrosion. If 
these products are removed too 
rapidly the rust will frequently clog 
traps and screens. This trouble can 
be minimized by using a low dosage 
for awhile. This dosage is on the 
order of 0.5 to 1 ppm andis gradually 
increased to the desired concentra- 
tion after most of the corrosion 
products have been removed from 
the system. 

In addition to controlling corrosion 
in steam condensate systems, filming 
amines have the property of increas- 
ing heat transfer in many operations 
where heat exchanger equipment is 











SPRINGS 





PIPE PLUG 








Fig. 5. Standard corrosion tester developed by Corrosion Committee of National 
District Heating Association. Frame is stainless steel; three coils are made of steel 
comparable to that used in piping system. (Aluminum coils are also available.) 
Tests show that significent results can be obtained in exposures of 30 days, and 
can be used to test corrosion characteristics of condensate, cooling water, domes- 
tic water, boiler feed water, or other types of water usually used in industry 
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used. Use of filming amines is in- 
creasing rapidly because of their ef- 
fectiveness; neutralizing amines will 
continue to be used in central station 
power plants, and probably in the 
smaller heating systems. 


Case Histories 


1. Heat Exchange Failure: A vege- 
table oil extraction plant built in 
1950 included rising-film evapora- 
tors and numerous heat exchangers 
in which tubes failed rapidly by 
corrosion at lower ends. After two 
years of service, the plant had to be 
shut down for complete retubing of 
heat exchangers at a cost of $25,- 
000.00. After retubing, Filmeen 
(flaked octadecylamine acetate) 
treatment of steam was started at 
2 ppm. In 21% years of subsequent 
operation, no tube replacements 
have been required, measured cor- 
rosion rates have dropped to a mini- 
mum, and internal inspection shows 
negligible corrosion. In addition, 
process evaporation rate has been 
increased from 90 gpm to 160 gpm 
through improved heat transfer, 
traceable to elimination of corrosion 
deposits and promotion of dropwise 
condensation on the steam side of 
evaporator tubes. 


2. Cavitation Resulting from Steam 
Collapse: In the same plant, certain 
evaporators and exchangers were lo- 
cated several hundred yards from 
steam generators, and it was neces- 
sary to reduce condensate tempera- 
ture before repumping to the power 
plant. This was accomplished by 
injecting cold water into a large re- 
turn line, 50 ft ahead of a condensate 
receiver. Steam collapse in this line 
caused violent hammering, and fre- 
quent corrosion failure due to cavita- 
tion effects. Although the remainder 
of the condensate system was pro- 
tected, filming amine treatment did 
not arrest cavitation failures in this 
short section. When the point of cold 
water injection was moved to the 
condensate receiver, steam collapse 
and cavitation were eliminated and 
return lines thereafter were fully pro- 
tected by Filmeen. 


3. Economizer Deposits: In a paper 
mill, Filmeen was applied to feed- 
water in the storage section of a 
deaerating heater supplying a 600- 
psig boiler and lower pressure units. 
Raised gradually to 1.5 ppm, the 
treatment arrested corrosion in paper 
machine air heaters and return lines. 
However, after six months, inspec- 
tion showed that sticky deposits, 
consisting largely of octadecylamine 
and precipitated phosphates, had 
developed on economizer tubes at 
top and bottom headers. No de- 
posits were found in feedwater lines 
or boilers. After cleaning economizer 
tubes, the chemical feed system was 
re-piped to discharge Filmeen solu- 
tion to steam headers. In addition to 
other benefits to production, direct 
labor savings continued on page 134 
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Fig. 1. Beads of weld metal and other particles embedded in babbitt bearing sur- 
face. If bearing had been operated much longer it would have failed completely 


You Must Keep Dirt Out 
For Good Lubrication 


In July we showed why dirt in a lubricating oil system can do so much 
damage to machines.* Here we describe the ways in which dirt gets 
into a system and precautions that have to be taken to keep it out 


i BEARING DAMAGE 
can be minimized by reducing the 
size of dirt particles in the oil, by far 
the best, and ultimately the cheapest, 
way to prevent bearing damage is to 
keep dirt out of the lubricating oil 
system altogether. So the next ques- 
tion is how this can best be done. 

If we start with the knowledge that 
the lubricating oil leaves the refinery 
without any dirt in it, there are four 
stages in which dirt is most likely to 
enter a lubrication system. These 
stages will now be considered in detail. 


1. Dirt entering during manufacture: 
Prevention: Obviously the mainte- 
nance engineer has little or no control 
over the dirt entering the machine 
components during manufacture. 
However, most manufacturers take 
very stringent precautions to ensure 
absolute cleanliness of their products, 
and it can be taken as a general rule 
that when machine components leave 
a manufacturer’s plant they are free of 
contamination. 


2. Dirt entering during construction 


*How Dirt Sabotages Your Bearings, Power En- 
GINEERING July issue, page 70. 
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and during installation of machine: 
Prevention: Here again the mainte- 
nance man has little control over dirt 
entering at this stage, since the manu- 
facturer who makes the machine and 
the contractor who installs it are the 
people responsible. All the mainte- 
nance man can do at this stage is to 
keep a close watch on the installation 
procedure and make sure the lubrica- 
tion system is completely flushed out 
before acceptance. Also he needs to 
employ a reliable contractor and be 
sure that the contract calls for com- 
plete cleaning and flushing of the 
system before acceptance, with care- 
ful attention to cleanliness during 
assembly. 


3. Dirt entering during normal opera- 
tion: From here on the responsibility 
rests with the operating and mainte- 
nance personnel. Here are 4 types of 
contamination and ways in which 
contaminants can enter the system 
during normal operation, with pre- 
ventive methods to be taken: 

a. Contaminant: Fresh water which 
usually enters from gland steam or 
from condensation on the inside of 
machinery housing. 


Prevention: Careful regulation of 
gland steam and continuous use of 
gland exhausting systems will reduce 
risk of water contamination from 
this source. 

Condensation is difficult to avoid, 
and though it can be reduced by 
insulation in some instances, very 
often such a step is not practicable, 
and the most important thing to do 
then is to keep a close watch on oil 
filters and strainers, and at the first 
sign of rust, which indicates the 
presence of water in the oil, the oil 
should be changed or cleaned. 

b. Contaminant: Dirt which enters 
during addition of«make-up oil. 
Prevention: Most contaminants that 
enter the system while oil is being 
replenished come from the covers or 
tops of standing oil drums. Dust, 
dirt, soot, rust and water are usually 
present. Drum tops should be care- 
fully wiped clean before drums are 
opened and vented. The transfer 
pump should be perfectly clean, parti- 
cularly the pump suction pipe which 
is inserted into the drum. 

Transfer of oil by applying air 
pressure to oil drums should be dis- 
couraged, for dirt and moisture will 
be blown into the oil. 

The use of wire strainers can give 
a misleading impression of the size 
of dirt particles removed from oil. 
For example, a 60 mesh screen or 
strainer has 60 wires per linear inch, 
or 60 times 60 openings per sq in. 
It is made generally from wire .0075 
in. diam. Openings in the strainer 
will be .009 in. square, and therefore 
will permit particles of .009 in. or 
less to pass through. Also the strainer, 
no matter what size the mesh open- 
ings, offers no resistance to entrance 
by water into the oil. Even if the 
strainers were as fine as 200 mesh, 
with openings of .003 in., particles 
would pass which are three times the 
size of the minimum oil film thickness 
encountered in the thrust bearings 
on a typical feed pump, so that bad 
cutting and scoring of the bearing 
surfaces would be inevitable. 
ce. Contaminant: By-products of de- 
terioration of the oil: The best way to 
avoid danger from this source is to 
make sure the oil is checked by 
analysis whenever it is suspected that 
the useful life of the oil is over. 

d. Contaminant: Dirt entering 
through damaged or improperly 
cleaned strainers and filters: 
Prevention: Strainer basket and fil- 
ters should be frequently inspected. 
A hole the size of a pencil in a fine 
wire-mesh basket will allow contam- 
inant to circulate through the lubri- 
cating oil system, leaving a relatively 
clean strainer and thus giving a false 
sense of security. 

When strainer baskets are inspected 
they should be removed with great 
care so that dirt does not fall from 
them into the strainer housing. Wiping 
off strainer cover flanges with dirty 
rags invariably allows dirt to fall into 
the system. It is also important to 
clean strainer baskets with perfectly 
clean solvent. Cleaning a basket in a 
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dirty bucket of kerosene can result in 
dirt being transferred to the lubrica- 
tion system instead of being removed. 
4. Dirt entering during maintenance 
work: This is probably the way that 
more dirt gets into the system than 
any other. Here are a few of the 
most important precautions that 
should be taken whenever a lubricat- 
ing oil system is opened up. 

Prevention: All personnel working on 
the system should have their pockets 
emptied. Objects commonly carried 
in shirt pockets are frequently found 
in damaged oil lubricating systems. 

Gratings, catwalks, ladders and 
platforms located above machinery 
open for inspection should be closed 
off as passageways. Very often strict 
precautions are taken to fence off a 
working area, but no attention is paid 
to overhead walkways from which 
dirt and other particles can fall from 
shoes of people passing by. 

When work is in progress inspection 
ports and other openings should not 
be left unattended. All kinds of 
contaminants, from matches to milk 
bottles, have a habit of entering 
lubrication systems through un- 
covered openings. 

Non-absorbent rags and waste 
should not be used for cleaning. Only 
clean wiping cloths should be used. 
Great care should be taken when 
using wire brushes to scrape the 
interior of lubricating oil systems 
since wire bristles break off brushes 
and must be removed. 

Among the most frequent causes of 
damage to a lubricating oil system 
are the pieces of debris from cutting, 
burning, welding, filing, scraping, and 
other work done within the sump or 
gear housing of a lubricating oil 
system. If the end of a cotter pin, for 
example, is dropped into the sump 
and not retrieved immediately, it 
may one day circulate back and wreck 
the machine. 

Beads of weld splatter are notori- 
ous offenders, together with filings 
and abrasive “waste from lapping 
bearings. All waste must be removed 
completely. A little extra time spent 
thoroughly cleaning a machine that 
has been overhauled will often save 
a future breakdown. 

Contaminants are often introduced 
into the system during reassembly. 
To avoid this happening all tools 
should be wiped clean; old sealing 
compounds and gasket material 
should be removed and should not 
be allowed to enter the system. 
Gasket punchings should always be 
removed from bolt holes. 

The only certain way to prevent 
contaminants damaging a lubrication 
system is to make sure they do not 
get into the system, and though this 
requires constant care and vigilance 
while the machine is open, the effort 
will be amply repaid in trouble-free 
operation and the absence of shut- 
downs due to bearing failures. 

The above information is based on 
an article by George C. Ambler which 
appeared in a recent issue of the 
Bureau of Ships Journal. 
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Distribution 
load center 
and refriger- 
ation equip- 
ment at the 
Inland Cold 
Storage plant 


om SEE 


3 
~ de gp Negamggg 5 


This Unique Installation Uses 


IN A NINE-ACRE underground cave 
carved out of solid limestone, a 
unique installation of General Elec- 
tric rigid steel conduit is used in the 
first underground freezer of its kind 
in the United States. 

At the Inland Cold Storage Com- 
pany’s freezer warehouse at Kansas 
City, Kan., built to facilitate inter- 
state movement of frozen foods from 
the west coast to the eastern markets, 
G-E White conduit carries the cables 
from the substation located above 
ground down through 70 ft of solid 
stone into the ceiling of worked-out 
section of former quarry and thence 
to the distribution load center. 

In all, approximately 914 miles of 
conduit are used for the electrical 
distribution system which supplies 
power for refrigeration equipment for 
more than 300,000 sq ft of storage 
space and for the electrical lighting 


Rigid Steel Conduit 


and other electrical equipment. 

The storage area in this warehouse 
can handle 2500 carloads of frozen 
food. Refrigeration keeps 275,000 sq 
ft of the area at a constant tempera- 
ture of minus five degrees F. Another 
50,000 sq ft is kept at 32 F. 

Serving the freezer warehouse is a 
railroad spur capable of bringing 18 
cars at one time to the loading plat- 
forms which are located underground. 
In addition, a truck dock, at the 
entrance to the plant, is designed to 
handle 15 trucks simultaneously. 

The G-E White conduit installa- 
tion is subjected to several extreme 
conditions. It must withstand alkalis 
and acids in the soil and rock as it 
bends down into the former quarry. 
It must also resist moisture and 
humidity in the storage and refrigera- 
tion areas. In many places conduit is 
constantly covered with ice. 


G-E White rigid conduit runs from the above-ground sub-station (top right) 
through 70 ft of solid rock to carry power cables to the Inland Cold 
Storage Warehouse at Kansas City, Kan. At the bottom of the hill is the 
entrance to the warehouse with the truck loading platform and a railroad 
spur which carries refrigerated railroad cars deep into the storage area 
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BRANCH RECLOSER (COULD BE AT BRANCH JUNCTN) 
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PERIMETER OF ZONE OF PROTECTION 


Fig. 1. Zone of protection for recloser 
or breaker. At perimeter calculated 
minimum fault current equals min. trip 
current of recloser or breaker relay 


Which Overcurrent Protective System 
Would You Choose? 


Scores of possible combinations make it difficult to choose best pro- 
tective system for a particular circuit. Here the author systematizes 
various arrangements and shows how to make the best selection 


By G. F. LINCKS* 


N EVALUATING overcurrent 

protective schemes for distribu- 
tion circuits three major factors must 
be considered, namely, 1. Initial cost, 
2. Performance, and 3. Operating 
and maintenance costs. 

A higher cost may be justifiable if 
it improves performance by provid- 
ing a higher quality service and/or 
makes possible commensurate reduc- 
tions in operating or maintenance 
expenses. However, it is not axio- 
matic that higher cost equipment 
provides the greatest benefits. Large 
economies are possible by properly 
combining high and low initial cost 
equipments to provide equal or better 
performance in the quality of service 
rendered and in the reduction of 
expenses. 

The overcurrent protective devices 
available for distribution circuits are 
(a) automatic circuit reclosers in dis- 
tribution and power classes, (b) sec- 
tionalizers, and (c) distribution fuse 
cutouts. These are given in a decreas- 
ing order of initial cost, i.e. reclosers 
100 per cent, sectionalizers 37 per 
cent, and fuse cutouts 12 per cent. 

Generally, automatic reclosers are 
combined with either fuse cutouts or 
sectionalizers so the reclosers inter- 
rupt all non-persistent (temporary) 
faults without the cutouts or sec- 
tionalizers opening. Permanent faults 
and some temporary faults which 
persist too long are isolated by the 
cutouts or sectionalizer so the small- 
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est number of consumers lose service 
and so the faulted portion of the line 
can be located quickly. With such 
combinations the cutouts or sec- 
tionalizers are equivalent to the re- 
closers in the benefits they provide. 
Also, since they cost so much less, 
circuits can be sectionalized at more 
points for the same or less initial ex- 
pense, thereby further improving 
the quality of service and reducing 
restoration expense. 

Thus in planning the overcurrent 
protection on a system, economics 
dictate that each recloser be per- 
mitted to protect as much of the cir- 
cuit that it is capable of protecting, 
which we will call its zone of protec- 
tion. The perimeter of the zone is 
determined by the points on the cir- 
cuit where the calculated minimum 
fault current equals the minimum 
tripping current for the recloser. Re- 
closers used within the zone of pro- 
tection of another recloser (other 
than the necessary overlapping to 
assure protection to the whole cir- 
cuit) provide no additional benefits. 

Figure 1 shows that this zone is 
triangular with the base at the re- 
closer. Where the feeders or longer 
branches extend outside of zone of 
additional protection, additional re- 
closers should be installed at the 
perimeter or slightly on the source 
side. 

Fuse cutouts are thermally re- 
sponsive to overcurrents. Experience 
has shown they can be coordinated 
with assurance of 100 per cent correct 


sequential operation over many years 
of service. Sectionalizers have series 
coils with mechanisms for count- 
ing sequential overcurrent impulses 
which are cleared by the associated 
recloser. They drop open after the sec- 
ond or third impulse has been cleared. 

Reclosers are available with differ- 
ent operating cycles or functions in 
order to provide the desired com- 
bined operation with cutouts or sec- 
tionalizers. There are two basic func- 
tions, 1. Reclosers which hold closed 
until the fault is isolated by a cutout 
after opening the circuit instantly 
once or twice, and 2. Reclosers which 
open four times and then lock open. 

In the latter function reclosers are 
available with 0 to 3 instantaneous 
openings followed by time delay 
openings to complete the cycle of 
four to lockout. Generally two in- 
stantaneous openings are used to 
clear non-persistent faults before lines 
burn down and for the best coordina- 
tion with fuse cutouts. However, 
where sectionalizers are used, four 
time-delay openings provide the best 
assurance that fuses will clear faulted 
transformers before the sectionalizers 
drop open even though initial in- 
stantaneous opening is preferable for 
preventing line burn down. 

To choose the best combination of 
reclosers with cutouts or sectionaliz- 
ers it is advisable to consider all of 
the factors covered in Tables I, II 


_* General Electric Co., Schenectady, 
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and III. Table I compares the rela- 
tive operating advantages from the 
standpoint of different operating re- 
quirements. Table II uses published 
selling prices and assumed operating 
and maintenance costs to compare 
the overall costs of different com- 
binations. Once the equipment has 
been paid for, the comparison would 


tant item of expense with reclosers 
and sectionalizers. They must be 
removed periodically for inspection 
and drying out of moisture. Also 
recloser contacts become burned after 
a number of operations. The stand- 
ards specify a duty cycle test for all 
types of reclosers. In service those 
which open four times to lockout on 


involve only the relative mainten- 
ance and operating costs. While the 
coordination study is not a recurring 
cost if normal future growth is fac- 
tored in the original study, Table III 
permits comparing the combinations 
as to the relative ease of making 
coordination studies. 

Maintenance costs are an impor- 


Table |. Comparison between operating advantages of several commonly used distribution overcurrent protective systems 





Condition 


. Outages caused 
by temporary 
faults on line. 


. Outages caused 
by permanent 
faults on line. 


. Ability to sec- 
tionalize primary 
lines. 


. Ability to section- 
alize feeder and 
long branches 
within zone of 
protection of 


closer. 


. Ability to coordi- 
nate with trans- 


former fuse. 


. Ability to coordi- 
nate with source 
side fuses or 
breakers. 


. Ability to pick up 
load following 
prolonged out- 
ages without lock- 


ing our circuit. 





. Ability to pre- 
vent faults from 


primary lines. 


. Ability to with- 
stand lightning 
without causing 
outages. 


10. Maintenance re- 
quired. 





breaker or re- 


Single 
Element 
Fuse Cutouts 
Only 


Cannot differenti- 
ate; all faults iso- 
lated to faulted por- 
tion of circuits. 


Can provide selec- 
tivity between mox- 
imum number of sec- 
tion points in series 
and to wide range 
of fault currents. 


Recloser—Fuse Coordination Recloser—Sectionalizers (Coord.) 


4 Time- 
Delay 
Openings 
of 
Recloser 


| 2 Instant 
Plus | 
2 Time-Delay | 
Openings of 
Recloser 





2 Instant 
Plus 
2 Time-Delay 
Openings of 
Recloser 


2 , *. *. 
Openings Plus 
Hold Closed 
Function of 
Recloser 


Single 
Phase 
Reclosers 
Only 


| All line faults cleared with only a momentary outage. 





All line faults isolated to faulted portion of circuit. (The ber of « s losing service depends on the 
ability to sectionalize the primary lines and to coordinate with transformer fuses.) 


Limited by number 
of different ratings 
available (neglect- 
ing limitation by 
cost). 


Not involved. As fuse or recloser used. 


Selectivity same as 
for cutouts with 3 to 
4 fuses per recloser. 


Can use one or two 
fuses plus fuses in 
branches and sub- 
branches. Beneficial 
for isolating trouble- 
some sections or in- 


dicating if fault is in | 


inaccessible sections. 


| Can provide Selectivity with all transformer fuses. 





| 
| 
| 


Similarity of charac- 
teristics permits pro- 
viding selectivity 


with the greatest | 


number of ratings. 


Fuse ratings at sec- 
tion points are high 
enough to pick up 
load except in ex- 
treme cases. 


Number of cases cf 


| line burndown will 


burning down | 


increase with fuse 


| rating for a given 





conductor size. 


Not over 5% fuse 
blowing at section- 


(Provided it has 
time delayed func- 
tion.) 


Inverse time-cur- 
rent characteristics. 


Limits selectivity | 


with fuses requir- 
ing high fusing. 


| number of ratings. 


Will lock out circuit 


in some cases. 


Initial 2 instantaneous openings of recloser will prevent a majority of cases of line burn- 


down. 


(Not accompanied by mechanical breakage.) 


Will not cause out- 
ages. 


alizing points on pri- 


mary lines. 


Practically zero over 
many years of life. 


| Periodically (every 
2 to 3 years) must 

| be taken into shop 

| to renew contacts 

| and to remove 

| moisture. 

| 


| 


} 


Selectivity limited 
to 1 to 3 fuses per 
recloser depending 
on, characteristics 
of recloser. 


Most Use Recloser 


Selectivity limited to 2 sectionalizers per 


recloser. 


At greatly increased cost without commensurate benefit in im- 
proving service continuity or reducing restoration expense. 


Sectionalizer may 
open first or simul- 
taneously with fuse 
where transformer 
fuses do not clear 


Provides time-delay 
on initial opening of 
recloser to permit 
most transformer 
fuses to clear be- 


fore sectionalizer 
drops open. 


| ahead of instanta- 
neous openings of 
recloser. 


Inverse time-current characteristics of recloser limits selectivity 
with fuses requiring higher source side fusing. 
4 time delayed open- 
ings limits selectivity 
further & high fuse 
or breaker setting. 


Similarity of cutout 
characteristic permits 
providing selectivity 
with the greatest 


Reclosers will lock out main feeder in some 
cases. 4 time delay open- 
ings will limit this. 
Sectionalizers in all heavily loaded branches 
or in feeder will drop open after 2 or 3 
| Openings of recloser-requiring manual re- 
| closing to restore service. 


Recloser may hold | Recloser will lock 
closed-out fuse rat- | out circuit in some 
ings high enough to cases. 

pick up load except 

in extreme cases. 


' 
Lack of initial in- 
stantaneous opening 
of recloser will in- 
crease number of 
cases of line burn- 

| down. 

Not over 5% fuse blowing at sectional- | Will not cause outages. 

izing points on primary lines without light- 

ning protection. 


Only reclosers require periodic removal | Both recloser and sectionalizers must re- 


ceive periodic maintenance (every 2 to 3 
years) in shop to renew contacts and re- 
move moisture. 


and replacement of contacts and removal 
of moisture. 

Contact burning 

lower as subject to 

25 to 50% of fewer 

operations. 
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Which Overcurrent Protective System? (continues) 


persistent faults are subjected to 
twice as many operations as the hold- 
closed design under similar fault con- 
ditions. However, since many faults 
are cleared before lockout, the actual 
duty cycle on the hold-ciosed recloser 
in service is in the neighborhood of 
75 per cent as severe as on those 
which lock.open. Generally fuse cut- 
outs are installed and forgotten until 
a fuse blows and then are given only 
a superficial inspection, if any. 

A good criterion is to choose the 
combination of protective devices: 

1. That provides the highest 
quality of service (lowest con- 
sumer hours outage) for the whole 
system, by: 

(a) assuming 100 per cent correct 
operation since improper sequence 
of opening of the circuit is worse 
when sectionalizing is expected 
than without it. 

(b) providing flexibility to meet 
varying system requirements as to 
magnitude and spread of the range 


of minimum to maximum fault 
currents. 

(c) permitting the sectionalizing 
of the circuits, considering limita- 
tions both by characteristics and 
costs, so troublesome areas are 
isolated with a minimum of con- 
sumers being affected; whether 
these areas are on the main feed- 
ers, branches, sub-branches or in 
the distribution transformers and 
whether 1, 2, 3, 4 or more pro- 
tective devices must be connected 
in series with each recloser. 
Experimental coordination studies 


on two or three circuits with a differ- 
ent combination will aid in determin- 
ing which one permits achieving the 
desired degree of sectionalizing on the 
feeder, branches and sub-branches. 


2. That reduces the difficulties, 
time and expense for restoring 
service after each outage by: 

(a) Aiding quick location of faults. 
(b) Permitting the backing up of 
appliance motor luads where di- 


versity has been lost during the 
outage. 

(ec) Minimizing the number of line 
burn downs. 

3. With the lowest overall cost 
(initial, operating, maintenance) 
which best fulfills the requisite of 
1 and 2. 

4. With a minimum requirement 
in time and effort to make the 
coordination study both initially 
and in the future, such as for add- 
ing branches or transformers. 

For example: Table III shows 
all combinations to require equal 
time and effort for applying the re- 
closers. The instantaneous plus 
time-delay recloser-fuse combina- 
tion requires more calculations and 
checking than the others. The 
hold-closed recloser-fuse combina- 
tion requires more calculations and 
checking of ratings to apply the 
fuses at points on the primary line 
but this is offset by the equal or 
greater number of calculations and 


Table Il. Compares the initial, operating, and maintenance costs for several distribution overcurrent protective systems 








Recloser—Fuse Coordination 


Recloser-Sectionalizers (Coord.) 





2 Instantaneous 


2 Instantaneous 2 Instantaneous 
Openings Plus 
Hold Closed 


Function of 


Plus Pius 4 Time-Delay 
2 Time-Delay 2 Time-Delay Openings 
Openings of Openings of of 


Single 
Element 
Fuse Cutouts 


Single Phase 
Reclosers 


Condition Only 


Only 


Recloser Recloser 


Recloser Recloser 





| Dist. 
Per Unit Costs 


Recloser 


Pwr. Dist. Pwr. 


Recloser Recloser 


Dist. Pwr. 


Dist. Pwr. 
Recloser 


Dist. Pwr. 
Recloser 








} Cutout’ $18.40 
| Fuse Link .60 
Yearly Maintenance 0 10 


$ 162 


Initiol' 


Total Circuit Costs 

(3) 30 Section Points 

— —Recloser 

— — Fuse 

— —Sectionolizer 

Initial 

On feeder 

10 branches 

or sub-bron. 

Yeorly Maintenonce 
2% Fuse 

Replocement Cost 

| (Travel 6 mileage costs 
| the some so nct included) 
5% Fuse Blowing by 
lightning ($12 per trip 
& 60¢ per fuse) 


304 


Toto! Cost 

Percent of cost of hold 
closed 

Recloser-fuse 
combination # 

Initio! cost 

Initiol operating mainte- 
nance cost (10 branches) 
Same only with 

20 branches 


27.0% 230% 
233% 


337% 


28.6% 
30.8% 








(once every 
3 yrs.) 
! 2 


3 
-+-—O-+ 








$ 285 Raich’ 5 eda 


10 


262% 
261% 
318% 


100# 
1004 


100# 100# 














6 


$ Sectionalizer only — 
| 


Sectionalizer only $10.00 


3} 00-4} 0 




















” Open Type 7.8 kv—100 omp cutout. 
‘Published prices os of Jonvory 1956. 


* For 6 reclosers—the 25% lighter duty cycle in service is not factored in these valves. 
# Chosen os basis for comparison since it is the lowest cost combination. 
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checks with either recloser-section- 
alizer combination to assure the 
transformer fuses clear before the 
sectionalizers drop open. Future 
branch or transformer additions 
can be made with no checking with 
the hold-closed recloser-fuse com- 
bination only checking the mini- 
mum fault current values at new 
larger sizes of transformers with 
the instantaneous time-delay re- 
closers and fuses and checking 


both minimum and maximum cur- 
rent values where new larger sizes 
of transformers are added with 
the recloser-sectionalizer combina- 
tions. When applying any of the 
combinations, use each recloser so 
it protects its full zone of protec- 
tion, and then, because of the re- 
closer’s high initial and mainten- 
ance costs, use the lower cost fuse 
cutouts or sectionalizers for the 
many applications within the zone. 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appecring in this issue—Editors. 





Table Ill. Comparison between coordination procedures for several overcurrent protective systems for distribution circuits 





Recioser —Fuse Coordination 


Recloser- 





Steps 
in 
Procedure 


. Fault current calcula- 
tions. 
(a) For Reclosers 
(1) To locate and 
coordinate. 
(2) Te assure all 
fault will be 
isolated. 


(b) For Additional 
Sectionalizing 
points in feeder 
branches and 
sub-branches. 

(1) To provide 
proper co- 
ordination. 

(2) To assure all 
faults will be 
isolated. 


(c) For transformer 
fuses. 
(1) To coordinate 
with next sec- 
tionalizing or 


ll. Choosing the 
proper protecting 
device. 





branch device. 


Single 
Element 
Fuse Cutouts 
Only 


(1) 

and 

(2) 

Do not apply 


(1) Max. or Min. 
values. 


) Min. values only 
at ends of all 
branches and 
feeder. 


(1) Max. values only 
at the largest 
transformer, or 
larger one closer 
to next sectional- 
izing or branch 
fuse. 


Step by step choice of 


rating from furthest . 


large transformer fuse 
to branch fuse, to 
sectionalizing fuses, 
etc. to substation. 


Single 
Phase 
Reclosers 
Only 


2 Instantaneous 
Openings Plus 
Hold Closed 
Function of 
Recloser 


2 Instantaneous 
Pius 
2 Time-Delay 
Openings of 
Recloser 


Sectionalizer 
Coordination 
2 Inst. & Time- 
Delay or 4 Time- 
Delay Openings 
of Recloser 


Maximum and minimum values to assure interrupting not exceeded and to determine end of zone of 
protection along feeder or long branches of each recloser for locating next recloser. 
Minimum values at ends of all branches and end of feeder to establish zone of protection of each 


recloser. 


No additional 
values for re- 
closers located 
within zone of 
protection of an- 
other recloser. 


Min. values only 
at largest trans- 
former or larger 
one toward end 
of branches and 


section or feeder. 


(2) Max. values only to 
divide circuit into sec- 
tions based on min. 
fuse rating which will 
coordinate with re- 
closer. Fuse to fuse 
coordination based 
on these values. 
Min. values only at 
fuses between re- 
closer. Only a very 
few additional min. 
values at large 
branch fuses:— 


(2) Max.-Min. values at 
practically all points 
for locating fuses to 
check coordination 
with recloser using 
max. values for fuse 
to fuse coordination. 


A few additional val- 
ves at large branch 
fuses: — 


With 300 second melting currents (given on coordina- 
tion charts) which exceed the minimum tripping cur- 


rent of the recloser. 


(1) No additional values 
required. 


(1) Min. values only at 
larger sizes of trans- 
formers located near 
ends of branches or 
feeder. 


(1) No additional values 
required. 


No additional valves 
required. 


Max. & Min. values 
at all larger sizes of 
transformers to as- 
sure fuses will isolate 
trans. for all avail- 
able fault currents 
during Ist or 2d 
opening of recloser 
to assure sectional- 
izer set to drop open 
on 2d or 3d opening 
respectively, will not 
incorrectly open cir- 
cuit. 


Step by step choice of ratings from substation recloser locating next one toward end of zone of protec- 
tion of the recioser closer to the substation and checking to assure each recloser will protect to the ends 


of all branches. 
Additional section- 
alizing points ob- 
tained by using low- 
er ratings. 


Additional sectionalizing 
fuses chosen as min. rat- 
ings permissible in sec- 
ticns determined in cal- 
culations except where 
higher fusing is dictated 


| by fuse to fuse coordina- 


tion which is checked us- 
ing calculated max. val- 
ves in the section. This 
permits future additions 
of branches or transform- 
ers without further check- 
ing of coordination. 


Additicnal sectionalizing 
requires choosing fuse 
ratings with max. and 
min. values in ccordina- 
tion charts which are 
greater or less respec- 
tively than max. and 
min. calculated fault cur- 
rents at fuse location. 
All fuse to fuse coordina- 
tion checked using calcu- 
lated max. fault currents 
at recloser, sectionalizing 
or branch fuse points. 
This permits future addi- 
tion without further check- 
ing of coordination. 


Additional sectionalizing 
requires choosing ratings 
with min. tripping cur- 
rents the same as for re- 
closers protecting the sec- 
tion in which sectionalizer 
is used. Sectionalizers are 
set to drop open on 
either 2d or 3d opening 
of recloser. Transformer 
fuse to sectionalizer co- 
ordination checked by 
making sure fuses clear 
before Ist or 2d opening 
of recloser for full range 
of fault current with fuses 
at larger sizes of trans- 
formers. 
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SAFETY AND TIME-SAVING IDEAS FOR TURBINE 





This is the seventeenth, and last, 
article in a series describing the 
scheduled overhaul of a 25,000 
kw turbine generator at U. S. 
Steel Corp.’s South Works in 
Chicago. The whole series will 
now be reprinted. To reserve 
reprint copies, write to the Editor 


THE WORKING PLATFORM 


Fig. 1. Shows the large strongly built 
temporary working platform used for 
maintenance work on the turbine spindle 


MANY READERS faced with this type 
of overhaul would be tempted to save 
money by building small temporary 
platforms for work on the spindle and 
the turbine cover. This would be 
false economy. Money spent on a 
large sturdy platform, as shown in 
Figs. 1 and 2, issaved many times over 
during an overhaul. With this type of 
platform men could work freely and 
safely. There was plenty of room for 


Fig. 2. Wide and strongly built steps 
up to the working platform cost little 
in lumber and help to prevent accidents 


tools and equipment, and when an 
unexpected emergency arose, such as 
the need to metallize part of the 
turbine shaft (as described in the 
Sept. 55 issue of POWER ENGINEER- 
ING) the existing platform was found 
to be quite adequate for the job 
without any extra construction or 
alterations being necessary. 

The same lumber was used over 
again on other maintenance jobs. 





VACUUM CLEANING 


Fig. 3. A vacuum cleaner was in con- 
tinuous use around the machine to pick 
up scraps and dust during the overhaul 


A VACUUM CLEANER was in continu- 
ous use in and around the machine 
during overhaul and reassembly. A 
vacuum cleaner will pick up particles 
from places inaccessible to wiping 
towels, and the cost of the cleaner 
and the labor to operate it were more 
than repaid by the cleanliness of the 
machine during reassembly. Figure 
3 shows bits of lagging and dust being 
removed from one of the main valves 
before the linkage was replaced. 


IN ADDITION to a large foam set 
(Fig. 4) kept on the job throughout 
the overhaul, cylinders of CO, type 
“B” size 20 fire extinguishers were 
also kept available around the ma- 
chine for putting out small fires be- 
fore they could grow. 


FIRE PROTECTION 


On jobs of this nature minor weld- 
ing operations have to be done quite 
frequently, and small blobs of molten 
metal will smolder if they fall on scaf- 
folding or burlap. These small CO, 
extinguishers are excellent for putting 
out small fires immediately. 


Fig. 4. In addition to this large foam extinguisher, a numiver of CO, cylinders 
were kept handy on the job to put out any small fires before they could grow 
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WIPING TOWELS 


Fig. 5. Plenty of wiping towels are 
essential during an overhaul. Clean 
towels were always available in this bin 


AN ADEQUATE supply of clean wip- 
ing towels is essential on any over- 
haul to make sure all parts are cleaned 
thoroughly before reassembly. For 
this particular job, two bins were 
provided, one for clean towels and 
one for dirty ones. The clean towel 
bin was kept replenished from the 
power plant storeroom, while dirty 
towels were sent out to be washed 
and returned. With this system the 
total cost of rags for the whole month 
came to approximately $35.00, which 
was money well spent in terms of 
clean and efficient reassembly with 
no time wasted by men having to 
hunt around for clean towels. 


IN THE NINTH aarticle in this 
series (POWER ENGINEERING Dec. 
*55) we described how blade clear- 
ances were checked by placing strips 
of lead on each row of blades and be- 
tween blade rows on spindle and cas- 
ing and then measuring the indenta- 
tions in the lead after cover and spin- 


Fig. 6. Shows compartmented box io 
hold lead strips used for checking tur- 
bine blade clearances. Compartment 
numbers correspond to rows of blades 


COMPARTMENTED BOX 


Fig. 7. Turbine had 68 rows of blading, 
so 272 pieces of lead had to be meas- 
ured each time clearances were checked 


dle had been removed. Since there 
were 68 rows of blades on this ma- 
chine, 272 strips of lead had to be 
removed and measured each time 
clearances were checked. To avoid 
confusion, a compartmented box to 
hold these strips was made out of 
plywood. It is shown in Fig. 6, which 
shows that each compartment is 
numbered to correspond to a blading 
row. As each strip of lead was re- 
moved from the turbine it was placed 
in its appropriate compartment until 
it was ready to be measured and re- 
corded. Without such an arrange- 
ment it is very easy for some of the 
lead strips to get mixed up or 
lost during the operation. 





SAFETY INSTRUCTIONS FOR TURBINE GENERATOR OVERHAUL 


8. Be sure of your footing when sledging or pulling on 
wrenches. Be especially careful to see that the wrenches 
do not slip. 


BEFORE the job started, a set of safety rules was issued 
to every man connected with the overhaul. These rules 
are shown below. Though overhauls in other plants will 
need special rules to suit their own conditions, this list 
provides a good basis for making a set of safety regula- 
tions for any similar overhaul operation. 


1. Always keep in mind that someone may be working 
above or below you. Rope off areas below and above your 


area of work. 


2. Be especially careful about leaving tools and equipment 
where they may slide off or be kicked onto someone below. 


3. Practice good housekeeping. Keep walkways and working 
areas clean and free of tripping hazards. 


4. Cover all openings whenever possible to prevent material 
from dropping into them. 


5. Some of the piping may be hot. Approach piping care- 
fully and use asbestos gloves if it is hot. 


6. Do not break any lines before being absolutely sure 
they are dead. Then loosen the joint with care. 


7. Be sure all wrenches, slings and other tools are in good 
condition. 
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9. Be careful of sharp edges when cleaning the turbine 
spindle. Wear gloves fo protect your hands. 


10. Be careful not to drop anything into the turbine casing. 
Report anything which has been dropped immediately, as it 
must be found before units are assembled. 


11. Wear goggles when using buffing wheel or air hose. 


12. Wipe up all spilled oil immediately to minimize the 
slipping hazard. 


13. Make all hitches and cribbing with care. Be sure the 
sling used is large enough for the lift you intend to make. 


14. The craneman will take lift, lower and movement signals 
from one man only. He will take a stop signal from anyone. 


15. All men working on the turbine must keep their shirt and 
jacket pockets free of any article which might drop out of 
them into the turbine and go unnoticed. 





TOOL FOR HANDLING BALANCE WEIGHTS 


Fig. 8. Arrow shows balance weight being inserted through hole in turbine casing 


IN THE ELEVENTH article of this 
series (POWER ENGINEERING Feb. ’55) 
we explained how additional balance 
weights were added to the turbine 
spindle through a hole in the casing. 
It would obviously be disastrous if 
one of these balance weights fell into 
the turbine body while it was being 
installed, since the only way to get it 
out would be to unbolt the cover and 
remove both cover and spindle 
slow and expensive operations. The 
tool shown in Figs. 8 and 9 enabled 
this job to be done without hazard. 

The balance weights were pieces of 
7 in. dia steel, about 3 in. long, 
threaded their whole length. At one 
end they had a screwdriver slot. The 


tool consisted of a tube, threaded at 
one end internally to fit the balance 
weight, and a steel rod with a screw- 
driver flat at one end and a hexagonal 
head at the other. 

Method of operation was as fol- 
lows: The balance weight to be in- 
stalled was threaded part way into the 
tube, and the screwdriver rod was 
put into the tube as shown in Fig. 9. 
Then the balance weight was passed 
through the hole in the turbine casing 
and screwed into the spindle by 
means of a wrench used on the hexa- 
gonal head of the screwdriver rod. 
Then both tube and rod were with- 
drawn, leaving the balance weight in 
position in the spindle. 


Fig. 9. Two views of tool used to insert 
balance weights into turbine spindle 
without risk of dropping weights and 
having to open up turbine to find them 
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This is the last article in our turbine overhaul series. The whole series is now being reprinted, 
and will form a 48-page booklet. If you want one or more copies of the reprint write to the 
Editor, POWER ENGINEERING, 110 S. Dearborn St., Chicago 3, Illinois. 

Here are the titles of the articles making up the reprint:—Planning . . . 
Preliminary work; Removing turbine cover and spindle; Turning turbine cover; Reblading; 


Metallizing turbine shaft; Machining turbine spindle; Electrical inspection and testing; Pulling 


generator rotor—Parts | and Il; Adjusting bearing pads; Balancing; Overhauling auxiliary 


equipment—Parts | and Il; Safety and time-saving ideas—Parts | and Il. 


Preparation .. . 
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Figs. 1, 2, and 3. When training a steam plant crew, have 
the men learn by doing. A good program to follow goes 


like this: ‘Tell 'em how, show ‘em how, make ‘em do it!” 
Here, men learn valve operation, pump starting, controls 


How We Instructed a New Steam Plant Crew 


By G. R. SETTERLUND 


HEN OUR COMPANY began 

building a new steam plant for 
additional capacity at another loca- 
tion, we were confronted as so 
many of us are these days — with 
the necessity of training an entire 
crew to operate, what was to them, 
strange new equipment. Our chief 
concern was the time available to us 
for instruction—-could we do a 
proper job of teaching practically un- 
trained men to handle the plant in the 
few months that remained before it 
was to go on the line? 

Thanks to the wholehearted co- 
operation of the engineering and 
supervisory staff, we were able to 
move the crew in, light off the plant, 
and operate it without a hitch after a 
relatively short course of planned 
instruction. 


Planned Instruction Is Key 

We believe that whatever success 
we achieved can be attributed to the 
words, ‘‘planned instruction.” Here, 
then, for what it may be worth to 
others who may not yet have had 
such experience, is the way we did it. 

The first step we took in planning 
the instruction was to determine how 
much time would be, or should be 
available for the various phases of 
the project. This in turn fixed the 
extent of preparation we were able 
to make. As it developed, preparation 
time was decidedly limited in view of 
the time we wanted to devote to 
actual instruction. 

Next step was to break down the 
new plant into a logical sequence of 
easy-to-handle segments. This plant 
was to consist of a pulverized-coal- 
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There’s an old saying in the trade that a power engineer can do 
anything—if he has to. Here’s an example of that versatility. 
Faced with the need to break in a new crew, this power engineer 
conceived a program, organized courses, and became an instructor 


burning unit, designed to provide 
175,000 pounds of steam at 650 
psig, 700 F, using feedwater at 310 F. 
Coal would be supplied by a single 
ball mili with two FW exhausters 
and four burners; a conveyor system 
supplied the single boiler with coal, 
and equipment was furnished to re- 
move the ash. Make-up water was 
supplied by split-stream ion-exchange 
water softeners. 

We decided to start the instruction 
course with the water source, follow- 
ing it through filters, softeners, stor- 
age, feedwater deareator heaters, 
feedwater control lines, into the 
boiler, and finally out as steam. 

Next came firing, starting with re- 
ceipt of the coal and following it 
through the conveyor systems to the 
bunkers feeders, pulverizer exhaust- 
ers, and so into the burners and fur- 
nace. The combustion sequence fol- 
lowed naturally. 

One sequence remained — the con- 
trol sequence. Mock-up panels are 
ideal for this, but drawings made to 
look as close to the real thing as 
possible can also be used. 


Simplified Drawings Made 

When the general pattern of in- 
struction was laid out, individual 
study papers were prepared for each 
set, or piece of equipment. The resi- 
dent engineer spent many an evening 
poring over the volumes of equipment 
information on hand, making up 
brief but complete lists of capacities, 
operational methods, and special in- 
structions. Wherever possible, sim- 
plified drawings were made of sys- 
tems and parts of systems to amplify 
the instructions. 

It should be noted here that we 


did not consider engineering blue- 
prints — in general — as suitable ma- 
terial for instructing our operators. 
Not many of the men were skilled in 
interpreting such drawings correctly, 
and we believed the time spent in 
translating them into simple iso- 
metric drawings would be much less 
than that required to teach them to 
read blueprints. Furthermore, by so 
doing, we eliminated the psycho- 
logical resistance that might other- 
wise attend the introduction of un- 
trained personnel to complex engi- 
neering prints. Some of these draw- 
ings, of course, were of a nature that 
permitted ready understanding and 
could be used without fear of con- 
fusing anyone. 


Ici On Parle Francais 


An additional hurdle we had to 
face was the fact that many of our 
operators were French Canadians 
who were not too familiar with Eng- 
lish. This difficulty was resolved by 
a bilingual foreman who translated 
all the essential instructions into 
French for their benefit. Each in- 
struction sheet carried the important 
message in both languages (see Figs. 
4 and 5). 

A sufficient number of white prints 
were made of the whole set of study 
papers and related drawings, then 
assembled into binders —one for 
each of the prospective crewmen. 
These books served as texts for pri- 
vate study and as outlines for group 
instruction. 

When all the instruction material 
was prepared and reviewed, our next 
step was to draw up the schedule of 
instruction. Certain preliminary 
phases of the work were to be handled 
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by the plant superintendent, who 
would personally instruct individual 
crewmen according to the lesson 
plans. Other phases were to be han- 
dled by other individuals on a group 
basis; these included blackboard lec- 
tures, conducted tours at the plant 
site, etc. 

Each of these activities were care- 
fully scheduled to fit into the duty 
hours of the individuals involved. 
We made sure that the men selected 
for a particular lecture or tour would 
be available at that particular time, 
and the schedule was planned accord- 
ingly. Then came a “dry run” over 
the course — concentrating on the 
system tours —to be sure that the 
time allotted was adequate to cover 
the subject at hand. With all of these 
preliminaries out of the way, we were 
ready to go. 

The first step in the training course 
was in the nature of a briefing. The 
men were called together and the 
general plan of training was outlined 
for them so they would know what to 
expect from the course and how it 
would be run. The new plant was de- 
scribed, its features explained, and 
study books handed out. 

We kept the meeting informal and 
used several speakers to put over the 
points that were to be made. This 
part of the briefing over, the meeting 
was thrown open to questions ——- and 
we got a lot of them. Only general 
questions were entertained; specific 
questions about plant operation were 


deferred for that part of the course 
that would cover them. Next step 
was the actual instruction. 

Here, as an example, is how a sys- 
tem “tour” was begun. At 9 A.M. 
on the allotted day I met five of 
our potential crewmen and we pro- 
ceeded to the water source — the 
river bank. (We had decided that 
five or six men was an optimum 
group for this type of instruction.) 
Standing on the bank of a fast-flow- 
ing river on a warm spring morning 
is conducive to a relaxed approach 
and it was natural to start the talk 
in a conversational vein —like this: 

“Well, fellows, today we start on 
the actual operational instructions for 
our new steam plant. We’re going to 
start right here —the beginning of 
the water system —and gradually 
work our way through all the sys- 
tems until we finally come to the 
day when we can flash off the burners. 

“We will go slowly to give every- 
one a chance to understand what 
we're going to see, to think of ques- 
tions and get them answered. And 
speaking of questions —- don’t hesi- 
tate about asking them you 
know, lots of times people won’t ask 
questions because they’re afraid other 
people will think them stupid for not 
understanding. Actually, chances are 
that if you don’t understand some- 
thing, others may not either — only 
they don’t want to admit it! 

“*So, ask all the questions you can 
think of — you'll probably be helping 
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somebody else without knowing it. 

“One final remark about ques- 
tions — you will probably ask some 
questions that I can’t answer. If you 
do, I'll make a note of them and 
look up the answers later — in that 
way we'll both learn something we 
didn’t know before. Okay? Avez-vous 
des questions? Well then, let’s get 
started!” 

To give the men a sense of personal 
participation in the operations of the 
plant, we tried to have each one of 
them see, feel, taste, or smell what 
was happening in, for example, the 
water system. I dipped out a beaker- 
full of water from the river and passed 
it around the group. 

“Take a look at the water in that 
beaker. See the innumerable small 
particles of silt and dirt floating 
around in there? We certainly don’t 
want that stuff in our boilers. 

““Now, the question is, how do we 
get such fine particles out of the water 

the answer is that we make them 
into big particles that will sink. This 
is done by a process called “coagu- 
lation,”’ which is just a name for a 
method of causing a lot of fine parti- 
cles to lump together to make fewer 
large clumps. Over here, you'll see 
how alum is fed into the incoming 
stream. See how that alum is causing 
the appearance of flakes. 

And so on. As we _ progressed 
through the system, frequent refer- 
ence was made to the diagrams in 
their study book that pertained to 
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the water drops into the wooden treated water 
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up water supply pumps push it into the heater. 
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pumps. 
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makes it much easier to understand. Note bilingual text 
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No. 4 Boiler -- 


Coaguliated Filtered Water Pumps 





Location: 


Pump Data: No. installed 
One in normal use 


Sheet # 3 


St. Francis Pilter Plant Pump Room 


-- 2 (both motor driven) | 


Maximum capacity -- 800 USGPM at 75 psig 


Speed -- 3450 rpm 
Horsepower -- 4 


To supply make-up water to No. 4 boiler house. 


Because the water has 


been treated to remove the color and then filtered, it is the best 
water available at our mill for boiler make-up water, and must always 


be used if possible. 


Precautions: 
VALVE CLOSED. 


These are the main water supply pumps to No. 4 Boiler House. 


These are high-speed pumps -- AIWAYS START THEM WITH THE DISCHARGE 


Every 


effort mist be made to keep them running. 


Drawing No. 3 


&” transite 
pipe to 
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tenir en marche. 


Fig. 5. Typical study sheet used in operator training course. All pertinent data 
and information on these pumps and their use are incorporated on one sheet 


the installation we were discussing. 
This served to give the drawings real- 
ity and perspective. 

Our “classroom” lectures were 
conducted in much the same man- 
ner, but we kept down the length of 
instruction time. I believe that the 
average person who has no back- 
ground of formal study training can 
cope with about one half-hour of 
verbal instruction at a time without 
becoming restive. Beyond this time, 
there is a falling off of interest and 
concentration, so it is best to break 
up the lesson period into half-hour 
segments — interspersing the black- 
board lectures with instruction of 
some kind that involves physical par- 
ticipation. For instance, a half-hour 
discussion might be held about the 
various types of valves in a given 
system; this should be followed by a 
“‘break”’ during which the men are 
taken to the valves in question and 
actually shown their operation. 

It is well known that people learn 
best by doing. Take advantage of this 
principle; have each man operate the 
valve himself. Assume that a particu- 
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lar valve is closed. Point out that fact 
by asking the question, “Is that 
valve closed? ... How can you 
tell?’’ 

It may seem ridiculous to explain 
the opening and closing of valves, 
but many costly errors might have 
been avoided in the past if the men 
involved had been so completely 
familiar with the operation of impor- 
tant equipment that they would 
have made the right moves automat- 
ically and unhesitatingly in an emer- 
gency. So don’t be afraid to have your 
students actually open and close 
valves any embarrassment that 
arises will soon disappear as you 
point out spindle positions, indica- 
tors, and directional arrows. Be 
matter-of-fact about your presen- 
tation, and the men will accept your 
instruction in the same spirit. 

Through all of this kind of work, 
the instructor should constantly bear 
in mind one thought above all others 

particularly when he becomes dis- 
couraged with a slow pupil .. . “If 
the student hasn’t learned, the teacher 
hasn’t taught!”’ 


Ice Warms Air in 
Canadian Mine 


WHEN WATER changes into ice, 
heat is released, and this convenient 
twist of nature has been put to in- 
genious use in the Stobie section of 
the International Nickel Company’s 
mines at Sudbury, Ontario. 

Between the 300 ft and 500 ft 
working levels, two large chambers, 
known as stopes, have been con- 
structed. Each is 200 ft long by 200 
ft high by 80 ft wide. Each stope is 
equipped with four sprays in the 
roof, and from these outlet points 
water at 120 psi is sprayed into the 
chambers. 


Ice Formation 


In winter the outside air in the 
mining area goes down to 25 degrees 
below zero, and the air for ventilating 
the working areas passes through the 
stopes, where it comes in contact with 
the water sprays. As this cold air 
passes through the stopes, the fine 
particles of water in the sprays turn 
to ice, and the heat given up in the 
process is transferred to the air. In 
addition the air picks up more heat 
from the large area of wall rock ex- 
posed in the stopes. 

The ice drops to the floor of the 
stopes and the warm air continues on 
its way to the working areas. 

Last winter some 40,000 tons of ice 
were formed at the bottom of the 
stopes, and the total heat picked up 
by the ventilating air amounted to 
15 billion Btu’s, or the equivalent 
of burning 100,000 gal of oil or 850 
tons of coal. 

Though the air outside mine went 
down to 25 below zero, the ventilat- 
ing air in the mine varied only be- 
tween 27 and 30 degrees above zero 
as a result of its trip through the 
stopes. The temperature is expected 
to be held at about 32 degrees above 
zero as the system is improved. The 
volume of water required in the 
winter months varies up to 200 gal 
per min, and the fan delivering air 
to underground has a diam of 198 
in. and is one of the largest in the 
world. It has a top capacity of 
750,000 cu ft per min. 


Summer Cooling 


In summer the ice will be melted 
as the fresh warm air passes through 
the stopes, and the air’s humidity will 
aiso be reduced as it cools below the 
dew point and much of its moisture is 
condensed out. 

When the volume of air handled 
through the system ultimately reaches 
full capacity of 750,000 cu ft per min, 
as compared with 150,000 to 300,000 
cfm during the past winter, upwards 
of 140,000 tons of ice will be formed 
in the stopes each winter. 

The result of this ingenious use of 
the properties of freezing water 1s 
that the mine is now equipped with a 
very efficient air conditioning system 
at a fraction of the cost of a surface 
heating plant. 
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Stop-Check, Gate, Blow-Off, 


Special Valves and Strainers. 
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EDWARD VALVES, INC. 
SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


FORGED STEEL 
GLOBE AND ANGLE VALVES 
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APP 'D DATE 


Edward builds Globe and Angle Stop, Non-Return, 

Check, Stop-Check, Gate, Blow-Off, Mudline, 

Relief, Hydraulic, Instrument, Gage, and Special 
Valves and Strainers. 
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&, USES S-A CONVEYOR SYSTEM 


: ————— 
GENERAL VIEW OF CONVEYOR GALLERIES RUNNING TO AND FROM CRUSHER HOUSE 


The first steam-electric station to serve:advancing power 
demands in the area, this Utah Power and Light Company 
plant depends for coal delivery on a conveyor system built and 


Double rotor knittel crusher processes 200 engineered by Stephens-Adamson. Tremendously rich in coal 

twin cocter ganes and dropped teeugh sins and other mineral deposits, the barren country around Price, 

Seeeene orte. Utah is destined to serve one of the nation's future great 
industrial centers. 

As usual, S-A custom designing has been instrumental in 
effecting initial cost savings. Routine maintenance has been 
made easy by “in the open” construction. 

Coal handling problems get swift and expert treatment by 
S-A engineers. They are capable of complete plant layout or 
are available to work in cooperation with your plant engineer, 


: : : > More than half a century of designing and manu- 
Traveling tripper discharges 24 inch conveyor : . : , 

belt at any point into coal bunkers at either facturing experience is why it will pay you to con- 

side of conveyor.Tripper covers a 55 ft. run. vey the S-A way. We know how to move bulk ma- 

terials at lowest possible cost per ton. From our 

very complete line of manufactured products we 

can supply the smallest or largest requirements. 


STEPHENS-ADAMSON MFG. CO, 


86 Ridgeway Ave., Aurora, Ill.—Los Angeles, Calif.—Belleville, Ontario. 


ENGINEERING STANDARD SEALMASTER 
DIVISION PRODUCTS DIVISION 
Designers and manu- DIVISION A full line of industrial 
facturers of all types of A complete line of con- bal! bearing units avail- 
Coal is discharged from track hoppers by “* * bulk materials convey- veyor accessories—cen- able in both standard 
twin S-A reciprocating plate feeders. Coal is 4O am ing systems. trifugal loaders—car and special housings 
moved underground at a rate of 200 tons per pullers—bin level con- 
hour. Feeders are 40 in. wide by 14 ft. long. trols, etc. 


For more data circle 551 on Post Card 
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Stop | Algae Problems 
WEW 


simple, low-cost way 





NEW Allis-Chalmers Algaecide kills 
all classes of algae and other 
microscopic organisms 
in cooling water 








If you are troubled by slimes and algae in your 
cooling tower system, new No. 120 Series Algae- 
cide is the answer. It is the most effective algae- 





cide known. It eliminates such problems as 
plugged pump strainers, coated heat exchanger 
tubes, coated slats in cooling towers. 


It is easy to introduce into the system by 


Ye , means of a pump, drip feed or manual feed. 
x It is safe to handle. Even in concentrated form 
it is only a mild irritant to skin, eyes and mucous 
membranes. 
‘4 


Field tests prove that a 5-ppm concentration 
is toxic to most organisms. 


Get complete information on No. 120 Series 
Algaecide. Call your nearest A-C office, or write 
Allis-Chalmers, Power Equipment Division, 


ALLIS-CHALMERS Milwaukee 1, Wisconsin, for Bulletin 28X8434. 














fot e-em Melaleltitelaliate| 


As little as 2 ppm has 


killed all these algae 
Microcystis 


— 
. Ue | Boa 


Anabaena Oocystis Chlorella Protococcus 


ALLIS-CHALMERS 
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THE HIGH-PRESSURE END DIAPHRAGM WEBS are made from heavy THE WEB is then carefully machined for welding (top). 
alloy steel plates or castings. Some are ten inches thick and can with- Nozzle partitions are machined from solid chrome- 


a es 








stand high pressure drops and maintain close clearances. iron alloy and assembled in punched bands (bottom). 


How General Electric. builds sturdy nozzle- 


TO MEET TOMORROW'S EXPANDING LOADS 


GROWTH OF GENERATING CAPACITY 


KILOWATTS | 
MILLIONS 


1920 1930 1940 1950 1960 


G.E. works with electric utilities and consulting 
engineers in these vital turbine-generator areas: 
fae BASIC RESEARCH 
Oe. : APPLIED RESEARCH 
‘tes, PRODUCT DEVELOPMENT: NOZZLE-DIAPHRAGMS 
GENERAL ELECTRIC MAINTAINS a continuing program of research ne 


on turbine diaphragms. This smoke tunnel provides a visual indica- vEsTIne 
tion of how steam flow will follow new nozzle designs. MAINTENANCE 











U 


THIS NOZZLE assembly is welded to the web and outer 
ring (top). A finishing operation puts a high polish 
on the partitions for a smooth steam path (bottom). 


DIAPHRAGM HALVES are lowered into the turbine shell. The rotor 
is then assembled and the upper shell containing the top half of the 
diaphragm is added to form a series of complete compartments. 


diaphragms to reduce turbine maintenance 


TOUGH CONSTRUCTION HELPS PROTECT STEAM PATH AGAINST 
DESTRUCTIVE FOREIGN MATERIALS 


Internal damage to the steam path can be a costly 
and time consuming cause of turbine shutdown. 
Should large amounts of foreign material enter the 
steam path whole rows of buckets and partitions 
might be severely damaged. This could mean a long 
and costly outage. 


TO HELP GUARD against a long outage, General 
Electric builds turbine nozzle-diaphragms of tough, 
sturdy construction. And here’s how they help. Should 
foreign materials enter the steam path, these rugged 
nozzle-diaphragms ‘‘compartmentalize’”’ damage to a 
small area. This greatly simplifies bucket repairs or 
replacement. 


GENERAL ELECTRIC MANUFACTURES these dia- 
phragms from solid castings or plates carefully ma- 
chined to shape. Nozzle partitions are machined from 
solid chrome-iron alloy and welded to, or cast integral 
with, the webs. These partitions must direct the steam 
flow at the proper angle and velocity to the adjacent 
buckets. 


In this and many other areas of research G.E. is work- 
ing with electric utilities and consulting engineering 
firms to design the power makers for tomorrow’s load 
growth. For more information on General Electric 
turbines write for GER-905, Large Steam Turbine- 
Generator Department, General Electric Company, 
Schenectady 5, N. Y. 254-40 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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a 
| you have any 

of these troubles: 
Y scale, corrosion, or foaming in your boiler operation 


VY rust and corrosion in your steam and condensate return 
lines 


Y scale, corrosion, or algae growth in your cooling or con- 
denser water system 


VY corrosion or scale in your hot or cold water tank and 
lines 


VY rust and corrosion in your brine or sweet water system 


VY scaled up pumps, water jackets, compressors, coils, 
lines, or equipment 


Y sludge and moisture in your fuel oil supply 


VY soot deposits in your furnace combustion areas 


then... 


let WESTERN prove to you how a specific treatment applied 
to your specific problem can restore and maintain efficiency 
and economy in your use of water, steam, and fuel. Mail 
the coupon today for full information. 


65 Years Experience in the Chemical Treatment of Water. 








Chemical Treatment 


717 Washington Street 
Kansas City 5, Missouri 


Please send information about 





for Water 
Steam and Fuel 








WESTERN 





CHEMICAL 





COMPANY Firm 





Address 
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released and temperatures and hu- 
midities in the room housing the 
autoclaves were very high. No ex- 
haust fan had been provided to 
remove the steam vapors and conse- 
quently moisture was present on the 
inside surface of the one exterior wall 
around the clock. Much of the equip- 
ment in use was badly rusted, and 
trouble was often experienced from 
grounds and short-circuits in electri- 
cal wiring. 

Condensate from the traps is now 
being piped to the condensate return 
main and an exhaust fan is being in- 
stalled. These improvements will 
make the room livable. 


Heat Losses Due to Radiation 

A tunnel connecting the boiler 
plant with the buildings contained 
several thousand lineal feet of steam 
and hot-water lines, some of which 
had not been insulated. Much of the 
piping, which had been installed 
when the buildings were erected, had 
been neglected and was in a bad state 
of repair. Naturally, heat losses from 
these hot surfaces were considerable. 

To make matters worse, this tun- 
nel extended for quite a distance 
beneath the floor of the main build- 
ing, and sufficient heat was released 
to make the affected areas above 
uncomfortably hot. There was no 
ventilation in the tunnel. 

Many of the smaller rooms and 
offices were over-heated all winter 
because none of the risers and con- 
densate return lines which passed 
through them were insulated. Even 
with radiators closed off, the radia- 
tion from the exposed piping, even in 
coldest weather was too great to 
contend with and windows had to be 
opened; open windows, of course, are 
no help to the fuel bill. 

Arrangements are being made to 
provide insulation wherever it is 
needed, including the exposed piping 


| in the small rooms and offices. 


This story is probably not unusual 
— doubtless there are many institu- 
tions where fuel and power, as well 


' as steam and hot water, are being 


wasted simply because equipment is 
not being maintained and is being 


| allowed to deteriorate to the point 


where it is a constant source of 


trouble. 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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@ @ Look to COOK for Better Rings! 


Cook rings save $18 per day 






on one 2400-hp Diesel engine 


HEN a switch was made to Cook Piston 

Rings, Key West Electric's No. 12 Diesel 
showed a saving of $41,670, for 55,542 operating 
hours — an average saving of $18 per day! 


There are good, built-into-the-ring reasons why 
a switch to Cook almost inevitably leads to more 
efficient performance, more dollar savings. Cook 
rings are re-turned as a final manufacturing 
process . . . they’re light-tight, conform perfectly 
to the cylinder wall. This prevents scuffing and 





COMPANY 


power-stealing blow-by. Also, Cook rings are ten- 
sioned by a unique, gentle “squeezing” process. Re- 
sult: constant, uniform tension that never wears out. 


Get all the facts on this $41,670 saving. 


Get complete operating data showing exactly how 
Cook piston rings compared dollar-for-dollar with 
“X” brand rings. Write for the Key West Electric 
Story, C, Lee Cook Company, 996 South 8th Street, 
Louisville 3, Kentucky. 








Rings and Packings Since 1888 
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BETTER COAL CRUSHING CONTROL Presque Isle Plant 
BECAUSE IT’S BUILT BETTER... at germ 


owned and operated by the parent 
7 company, was formed. 

After World War II the expansion 
and development of the area in 
ROLLING which the company operated was 
very rapid. The increase in energy 
demands required that generating fa- 
RING cilities be doubled by the installation 
of fuel burning plants in the period 
COAL 1947-1950. Also, a change was taking 
place in the method of iron ore min- 
CRUSHERS ing. Changes in the industry are 
causing a change in mining opera- 
tions from the mining of high-grade 
underground ore bodies to the mining 
of low-grade surface ore bodies, with 
subsequent treatment of the low 
grade ore to increase its iron content 
and desirability. This change in the 
method of mining, therefore, creates 
a high demand for electric energy, 
causing the iron mining industry to 

require more power. 

The Cleveland-Cliffs Iron Co. de- 
sired, therefore, to stop selling energy 
to other companies and to devote its 
entire energy production to the op- 
eration of its own mining undertak- 
ings. It was attempting to cancel 
some of its resale agreements and, 
at the same time, was planning to 
install an additional 11,500-kw steam 
turbine-generator unit to meet the 
immediate increases in its load and 
those of the contracts still in effect. 

During 1953, both companies needed 
additional capacity. But, because of 
the size of the units and the inability 

| to provide stand-by for larger units, 

1 Patented Shredder Ring 2 Heavy-Ribbed Steel Frame | they would have to install power 
American-originated feature thot splits coal in- Bearing pedestols are cast integrally with lower plants of a size expensive in first 
rong phage tegen an Oe ng, a side frames. Sectional design for easy dismantling cost, expensive to operate, and in- 
in ‘ond matetenaim. Ob com re oe Sey Senne ay adequate to meet more than their 


savings in power ond maintenance. No coms, bolted together for dust-tight fit ¢ } . 
eer eae, Saree immediate load requirements. 





Consolidation Planned 


Possible solution, and a step to- 
wards the solution of the entire 
Upper Michigan power dilemma, 
seemed possible if the two companies 
could consolidate so that Upper 
Peninsula Power Co. would take over 
all of the utility operations of The 
Cliffs Power & Light Co. and if the 
two companies could build a power 
station to be used jointly by them, 
thus permitting The Cliffs Power & 
Light Co. to devote its generating 
facilities entirely to the supplying of 
energy for the operations of The 
3 Completely Lined Crushing Chamber 4 Complete Accessibility to Adjustment . a ee, the ey i 
aide .  aanemen a and Parts : ; combined on a study of the situation 
offer life-time protection to the frame. Sen les pote aed he deen ta to find if such a solution Was eco- 


section. Rings readily reversed or replaced. Liners nomical and practical. The attitude 
quickly reached, too, fer periedical inspection. of the two companies was that if the 
plan as a whole was economically 
sound, they could then agree on a 
. an in which the basic savings could 
WRITE for P plan in whic sic § ‘ 
or Coal Crushing Bulletin be divided between them. 


To assist in this study, The Cliffs 


C PULVERIZER COMPANY Onigenatons and Manajac 14 Ring Corhns tat Patras} Power & Light Co. retained Stone & 
: sree vit Webster Engineering Corp, and Up- 


\ y ‘ er Peninsula Power Co., having a 
1431 MACKLIND AVE. + $t.L0UIS 10,mo, | P — “fog ng 
| supervisory contract with the Stone 
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OF MONEL SEAMLESS TUBING! 


A NEW COLD-DRAW SECTION OF INCO’S HUNTINGTON WORKS 
IS CAPABLE OF TURNING OUT 5,000 MILES OF SEAMLESS 
MONEL TUBING A YEAR. MORE THAN ENOUGH TO GO THE FULL 
LENGTH OF THE AMAZON RIVER! THE 85-FOOT 
LENGTHS ENABLE ENGINEERS TO TAKE ADVANTAGE OF 
GREATER HEATING AREA IN FEEDWATER HEATER TUBE 
C : j BUNDLES, AND TO EFFECT ECONOMIES BY SPECIFYING 
\SON EDIGON'S NEW ASTORIA STATION LONGER HEATERS OF SMALLER DIAMETER! 
DRAWS HIGHLY CORROSIVE, SALTY COOLING ee ern 
WATER FROM THE EAST RIVER. TO PREVENT 
SHAFT FAILURE FROM CORROSION 
ON THE FOUR 68,500 GPM PUMPS, 
CON EDISON ENGINEERS 
SPECIFIED “K" MONEL* 
AGE-HARDENABLE 
NICKEL-COPPER 
ALLOY SHAFTS. 





Sturdy "cea legs” under a 
Hy PROBLEM? 
ee Man-Made Island! 


THEN FIND OUT MORE 
SHEATHED IN MONEL, THE LEGS OF OFFSHORE RADAR 
ABOUT MONEL. HOW IT CAN HELP PLATFORMS ARE PROTECTED FROM DANGEROUS CORROSION 


YOU EXTEND EQUIPMENT LIFE... IN THE VICINITY OF THE WATERLINE. MONEL RESISTS SALT 
REDUCE MAINTENANCE COST. WATER...SALT AIR...GALT SPRAY. A NATURAL CHOICE FOR. 
HANDLING BRACKISH AND CORROSIVE COOLING WATERS. 


WRITE FOR BULLETIN, 
" 
ENGINEERING PROPERTIES THE INTERNATIONAL NICKEL COMPANY, INC. 


OF MONEL” 67 Wall Street AY New York 5, N. Y. 
INCO. Nickel Alloys Registered Trademark 


ITS FREE ON REQUEST. —— 
More POWER for you... with MONEL 


—~. 
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Power Plant Keeps Coal Handling 


DUST FREE 


from Railcar to Bunkers 


BEFORE AFTER 


This power plant in Danville, Virginia uses a Johnson-March 
engineered liquid dust-control system to eliminate trouble- 
some coal dust in all stages of their coal handling. From 
railroad gondolas, where the coal is dumped on a conveyor, 
to the pulverizer, this plant has done away with the hazard 
of dust explosion, abrasion and wear and tear on their power 
plant equipment. Working conditions are greatly improved 
and maintenance time has been reduced to a minimum. 


The before and after photos above are an example of the 
efficient manner in which the J-M system controls the coal 
dust in this plant. Even the efficiency of existing mechan- 
ical dust collectors can be improved by the addition of a 
Johnson-March liquid system. 


Write today for a free analysis of your dust problem... 
no obligation of course. 


a March 


Dust Control Engineers 


1724 CHESTNUT ST., PHILADELPHIA 3, PA. 
CANADIAN REPRESENTATIVES: G. F. Sterne and Sons, Lid., Brantford, Ontario 
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continued from page 116 


& Webster Service Corp., utilized 
the services of its engineers in making 
the study. After full consideration of 
what the two companies would nec- 
essarily do separately or together, it 
was conclusively proved that con- 
solidation of the two _ properties 
would result in a decided reduction 
in over-all expense. 


Single Plant Best 


These studies indicated that a 
22,000-kw plant to be located in the 
City of Marquette formed the most 
economical solution. A basic contract 
was then worked out, which provided 
for a new corporation, the Upper 
Peninsula Generating Co. to be 
owned 50 per cent by each of the two 
companies. Upper Peninsula Gen- 
erating Co. would borrow the neces- 
sary capital and issue the stock to 
obtain the funds for construction of 
its power plant. After suitable con- 
tracts and agreements by the two 
companies concerning the proportion- 
ing of various investment and op- 
erating costs, the Public Service 
Commission of Michigan approved 
the plan. 

Interconnecting transmission lines 
were constructed, as shown in Fig. 2. 
On December 16, 1953, actual trans- 
fer of properties between The Cliffs 
Power & Light Co. and the Upper 
Peninsula Power Co. took place and 
the two companies began operating 
on a temporary basis, which was to 
exist until the first unit of the power 
plant of the Upper Peninsula Gen- 
erating Co. was placed in commercial 
operation. 

The Upper Peninsula Generating 
Co. was incorporated November 23, 
1953. As soon as possible, plans for the 
generating station, Fig. 1, were made 
by Stone & Webster Engineering 
Corp. and orders were placed for the 
basic station equipment. Ground was 
broken for the new unit on May 15, 
1954. Trial operation began in Au- 
gust, 1955, and commercial operation 
was started a month later. 

Beginning of operation of the 
Presque Isle Plant was, in itself, 
nothing more than one more steam 
electric generating station going into 
operation. However, the manner in 
which this station came into being 
and the type of organization to 
which it belongs constitute an un- 
usual happening in the electric power 
history of the Upper Peninsula of 
Michigan. Principles which underlie 
formation of the Upper Peninsula 
Generating Co. may well mark an 
event that will influence the relations 
between utilities and industries in 
the future. The fundamental prin- 
ciple underlying Presque Isle Plant 
offer a very satisfactory solution to 
a difficult economic problem, which 
often exists in communities where a 
large industry and a public utility 
exist side by side. 
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BALDWIN-HILL 
INSULATING CEMENT 





answer to 
maintenance 
insulating problems 


@ Plastic insulation with high temperature resisting 
B-H spun mineral wool used as base material. 





@ Effective up to 1800° F. and reclaimable when tempera- 


tures have not exceeded 1200° F. 
A This Mineral Weel Insuletion 
D4 ; shas ° bY : ‘ conforms to 
@ Contains rust inhibitor; does not contribute to corrosion of TT oa 
. es issued by 
insulated surfaces. = 9p OD 
cooperation with 


@ Mixed with water, it is easily troweled or hand-packed on large or 
$ MANUFACTURER ng 
small irregular surfaces. Ne 100 om ec Pa Ben 


CERTIFIED BY 





See our catalog in Sweet’s Plant Engineering File or write for a copy. 


BALDWIN-HILL COMPANY 


208 Breunig Avenue Trenton 2, New Jersey 


Huntington, Ind. Kalamazoo, Mich. 
Temple, Texas 
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HERE’S YOUR 


pret PLANT 


“N One purchase, backed by undivided responsibility. 

“N Shipped completely assembled after factory tests to 
assure highest operating efficiency. 

“N More than 80% thermal efficiency guaranteed. 

‘Ni 4-pass design provides 5 sq. ft. of heating surface 
per b.h.p. 

‘N Induced draft fans which are built-in eliminate the 
need of an expensive chimney. 

‘N Simple installation requires no special foundation. 

‘N Clean, quiet operation. 


“N Heavy-duty, rugged construction assures long-lived 
Nv For complete details, ; 
dependability. 


write for catalog 806-F. 
4 — ‘N Burner equipment to suit your fuel: gas, oil or both. 


“N18 sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i., or for hot water heating. 


for performance you can BA NK on 


AIGA 
| Ha OIE 
SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


For more data circle 558 on Post Card 
POWER ENGINEERING 








CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library 


TUBING AND ACCESSORIES 


201 Rotary Tube Cleaners — Bul- 
letin R-105 presents air and water driven 
a cleaners and cleaner accesso- 


ries. [lustrates several models and heads. 

Roto Div., Elliott Co. 

202 Nickel Pipe and Tubes — Bul- 

letin T-17 is a 28-pp technical bulletin on 

the fabrication and design of nickel and 

—: — alloy and pad photon —_ 

tra’ ae bare emp 

propertios, ASME code 

pro rties, soncbelinen — 
a mmended welding procedures. The 

mn Nickel Co., Inc. 


203 Life Extension for Condenser 
Tubes — The 32-pp current edition of 
this booklet reports on research into the 
comer Os Geena Gat sntnne 58 onal 
ing them, as well as the choice of co 

denser tube materials. Points out that 


Admiralty metal, long a standard 
t condenser tubes, works satis- 
ily in most installations, but other 
aloys may be necessary in some circum- 
stances. Rovere Cogper and Seam, Ean, 


it’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 
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204 Tube Cleaners — Catalog 76-A 
vide 48 pp of information on manu- 

cae r’s _ of tube > emer ting bate 
uipment selection opera: n 

this practical catalog describes and 

tures cutter heads drill heads, b: 

and moto giving en application in- 

formation. ison, Inc. 


Catalog Library 
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Advertised Products and Services 
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218 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 

vilers, capacities to from 8000 to 50,000 
ib per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc. 


219 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company’s Type MH packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 


outs, construction details, 
ment, dimensions. Union Iron Works. 


220 Automatic 
BE-4 describes operation and advantages 

of Continental automatic boiler’s spinning 
gas technique —a method of obtaining 


maximum heat transfer with a simplified | 


design. Shows cutaway view of boiler con- 
struction; illustrates hinged doors and 
method of injecting air through static, 
turbine-like vanes into burner. Boiler En- 
gineering & Surpiy Co., Inc. 


221 Shop-Assembled Boiler — Six- 


pont Bulletin G-76 —— describes | 


and illustrates company’s Type FM water- 
tube integral-furnace boiler, made in stand- 
ard sizes from 2900 to 28,000 Ib of steam 
per hr, pressure to 250 psi. The Babcock 
& Wilcox Co. 


222 Packaged Generators — This 
16-pp catalog covers a new series of pack- 
aged steam generators in sizes from 10,000 
to 46,000 Ib of steam per hour. Gives ca- 
ities, dimensions, construction features. 
nstrumentation is discussed. Illustrations 
include sectional drawings and installation 
photos. Booklet also provides a selection 
chart covering firing equipment and 
controls. Foster Wheeler Corp. 


WATER CONDITIONING 


224 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800-B 
compares various methods of water treat- 
ment, indicating the comparison between 
demineralizers and evaporators. It dis- 
cusses the characteristics of the various 
types of available cation and anion ex- 
change materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use 2-bed, 3-bed, 4-bed, mixed or mono- 
bed demineralizers. It also indicates when 
decarbonators or vacuum deaerators 
should be installed. Cochrane Corp. 


225 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 


water treatment and tells services offered | 
by company in providing formulations for | 


individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment. test 
control. Dearborn Chemical Co. 


226 Water Conditioning Data 
Book — An excellent reference volume, 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lics; impurities in water; chemical conver- 
sions; coagulant, acid and alkali dosages; 
chemicals used in water treatment; water 
treatment processes; boiler feed make-up 
requirements; alkalinity relationships; spe- 
cific gravities; chemical reactions. Avail- 
able to qualified power engineers, please 
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Boilers — Bulletin | 


HERE’S HOW 


Power Engineers 


and Builders Use 


BARCO FLEXIBLE : 


j 
' 
 — 





Send for a copy of interesting, 


229 describing “BARCO 
FLEXIBLE STRUT JOINTS.” 





new technical data sheet No, 





BARCO 


547J Hough Street 


STRUT JOINTS 


installation photos, tube arrangement lay- | 
auxiliary equip- | 


= for Structural 
Applications 


B Flexible Strut Joints have been designed and 
are produced to meet the requirements of a number 
of America’s top engineering construction firms en- 
gaged in building power stations, nuclear reactors, 
and refineries. They are used in making flexible guy 
rods or tie rods for bracing large cooling lines, hot fluid 
lines, high temperature steam headers, high pressure 
turbine or pump inlet and outlet connections, and many 
tall, small diameter stacks and vessels. Although many 
Barco Strut Joints have been used in structural work 
for years, applications in latest piping designs have 
been accelerated enormously by the trend to higher 
temperatures, higher pressures, and larger structures. 


SIMPLE, VERSATILE!— The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring prac- 
tically no maintenance. It is a simple ball and socket 
that provides a point of flexibility. The close fit be- 
tween ball and casing allows for reversible loads, not 
possible with pin and clevis type braces. Barco Strut 
Joints support without restricting freedom of move- 
ment. 


COMPLETE LINE— Welding ends for field or shop 
use. Unique “Bar-Moly” treatment of wearing parts 
provides permanent dry lubrication for long service. 


ENGINEERING SERVICE— Barco will be glad to 
work with your engineers in the selection of joints to 
meet your requirements. Specifications and information 
on request. 


Mlanisfacturing Ce. 


Barrington, Illinois 
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Frahm” Resonant Reed Tachometer 


Operates simply by being held against or 

mounted on the machine under test. 

Measures vibrations per minute as well as 

rpm from 900 to as high as 100,000. Long life 
. no moving parts. 


COMPLETE SELECTION OF 
MEASURING INSTRUMENTS 


Jagabi" Tachometer Dr. Horn Tachometer 








Metron Tachometer Jones Tachonfeter 





oat Se Xie ae 


Jagabi" Speed Indicator 
Jagabi" Tachoscope 


gus eres Oe 


The range of speed measuring instruments available at Biddle 
gives you a complete selection from resonant reed to cen- 
trifugal and chronometric types. Bulletin 35-PE includes a 
Handy Selection Chart, and descriptions of all the tachome- 
ters in the Biddle line. Whether you want readings of in- 
stantaneous speeds, variations in speeds, or average measur- 
ing in RPM or FPM, let us recommend the proper instrument 
for you. “It’s easy to be sure—Just be sure it’s from Biddle.” 


Write for BULLETIN 35-PE 


a area 
< mk aa . 
ae kee 


JAMES G. BIDDLE CoO. 


ELECTRICAL TESTING NSTRUMENTS 1316 ARCH STREET 


e SPEED ee ne ee ee PHILADELPHIA 7. PA 
* LABORATORY & SCIENTIFIC EQUIPMENT 
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state your job title when requesting this. 
The Permutit Co. 


227 pH and Chlorine Control — 
The 12th edition of company’s handbook 
“Modern pH and Chlorine Control,” 
100-pp, incorporating theory and practice 
of colorimetric analysis, serves as a refer- 
ence for quantitative determination of pH, 
chlorine, phosphate, nitrite, sulfate, hard- 
ness and other tests. Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative an- 
alyses of phosphate, calcium, magnesium, 
silica nitrate hardness in feedwater. Avail- 
able to qualified power engineers. W. A. 
Taylor Co. 


228 Feedwater Treatment — Proe- 
ess Bulletin Bl, “Treatment of Boiler 
Feedwater by Direct, or Internal Method,” 
discusses advantages of direct treatment, 
as a complete treating program or as a sup- 
plement to external systems. Explains 
why direct treatment is convenient, eco- 
nomical and complete, and points out how 
it improves steam quality and reduces 
boiler maintenance costs and downtime. 
National Aluminate Corp. 


229 Steam System Treatment — 
This bulletin on Coravol for prevention of 
corrosion explains theory of corrosion, 
application of organic amines to steam 
systems (Coraval process) and presents 
case histories of use in different types of 
plants and industries. Coravol is part of 
a complete technical service providing 
chemical formulas for treatment of water, 
steam, brine, fuel. Western Chemical Co. 


230 Carbon Dioxide Measurement 
— Technical Paper 133, 16-pp, discusses 
determination of CO, in water by con- 
ductivity measurements. Describes a new 
method developed for the determination of 
carbon dioxide which is applicable to 
analysis of waterside deposits, treatment 
chemicals and organic carbon in water. 


W.H. & L. D. Betz. 


PUMPS, COMPRESSORS 


231 Controlled Volume Pumps — 
Bulletin 953, 24-pp, describes and illus 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


232 Boiler Feed Pump — Bulletin 
| 08B7899, 16-pp, describes design features 
and principal advantages of company’s 
| barrel type boiler feed pumps. Shows why 
balanced thrust design gives radial and 
| axial balance for greatest reliability and 
for smooth operation and longer pump 
life. Allis-Chalmers Mfg. Co. 


233 Steam Pump Care — Bulle- 
tin G-2280, “How to Install and Take 
Care of Steam Pumps,” is a 24-pp book- 
let containing a step-by-step series of 88 
illustrations showing how to increase 
| the service life of all types of steam 
pumps. It offers 28 tips on proper in- 
stallation of the pumps, 54 tips on care 
techniques. Section on installation pro- 
vides information on suction, packing the 
| pump, starting it, and trouble shooting. 
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Drive Power 


at Indiana-Kentucky Electric 
Corporation’s Clifty Creek Plant g¢ 


August, 1956 


Rooftop installation of Allis- 
Chalmers 1500-hp, 4000- 
volt, 1185-rpm weather-pro- 
tected motors. This is one of 
twelve Allis-Chalmers motors 
giving dependable service 
driving forced-draft fans at 
this modern new plant. 


Allis-Chalmers 250-hp 
flange-mounted motor driv- 
ing plant air compressor. 
This unusually economical 
mounting method for such 
a large motor can be at- 
tributed to Allis-Chalmers 
experience in motor appli- 
cations throughout the elec- 
tric power industry. 


_ 


e e ego Bes 
Furnishing Major Auxiliary“ 
a 


~ 





Three of eighteen Allis-Chalmers 2500-hp, 
4000-volt, 3580-rpm two-pole motors driv- 
ing boiler feed pumps at Clifty Creek. 


A wide variety of Allis-Chalmers motors furnish 
most of the major auxiliary drive power at Clifty 
Creek Plant near Madison, Indiana. Allis-Chalmers 
motors are driving plant air compressors, coal han- 
dling equipment, forced-draft fans, boiler feed pumps 
and many other pumps. 

The Allis-Chalmers motors at this Indiana-Ken- 
tucky Electric Corporation installation are just a few 
of the complete line of motors Allis-Chalmers builds 
for power plant service. Contact the Allis-Chalmers 
district office in your area, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wiscon- 
sin, for complete information. A-4956 





Now, You Can Get Even Greater Winding Protection 


with SILCO-FLEX 


all-silicone-rubber motor insulation. Available only on Allis-Chalmers 
motors — in many of the larger sizes. Ask your A-C representative 
for the facts about this revolutionary new insulation system. 








Silco-Flex is am Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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Control enclosures 


and panels 


@ CONTROL DESKS 
and PANELS 


@ SWITCH GEAR 
HOUSINGS 


@ CUBICLES 


@ TRANSFORMER 
HOUSINGS 
and TANKS 


@ ELECTRICAL 
ENCLOSURES 


@ TEST STANDS 


@ VENTILATING 
LOUVRES 


@ INSTRUMENT 
PANELS 


Control panel for electrical 
machinery manufacturer, 
28’ long, 8'6" high, 4’8 
deep. Body of “4” steel 
plate, light canopy of 
steel 


Whether you require panels for } or 100 
instruments . . . Kirk & Blum is equipped to 
fabricate them to your most exacting specifica- 
tions. We offer exceptional experience and 
facilities for fabricating parts and assemblies of 
steel, light plate, aluminum, 


mone! and other alloys in gauges to 4%”. 


Write for your copy of the latest KIRK & 
BLUM Electrical Enclosures Booklet. For prompt 
quotation, send your prints to The KIRK & 
BLUM Mfg. Co., 3230 Forrer St., Cincinnati 9, O. 


IRK « HLUM 


METAL FABRICATION 


sheet stainless, 
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| ferent valve lines. 


| written in ‘ 
| important —_ in valve installation, op- 
eraticn anc 


Section on maintenance deals with such 
subjects as steam valves, liquid piston 
and rod, piston packing, liners, and gas- 
kets. Worthington Corp. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


234 Check Valves — Twenty-pp 
Catalog 30 presents company’s line of 
tilting-dise check valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting disc construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


235 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line of 
iron and steel lubricated plug valves. 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co. 


236 Valve Chart — Form 194, 24 pp, 


is a valve comparison chart, listing valve 
figure numbers of 15 major manufacturers 
and the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 
and non-ferrous materials, describes dif- 
The Ohio Injector Co. 


237 General Purpose Valves — Sup- 
plement No. 1 to Catalog F-9, 32-pp, offers 
complete information on company’s series 
of general purpose drop forged steel valves, 
gate, globe and angle types, sizes 4 
through 2 in. Includes descriptions of each 
type along with drawings showing com- 


—— parts. Dimensions and other speci- 


cations are tabulated, and 
temperature ratings table is 
Henry Vogt Machine Co. 


a pressure- 
included. 


238 Valve Charts — Now available 


to power engineers are three well-organized 
wall charts on valve types, selection and 
protection. ‘‘How to know valves” covers 


| four main types of valves from the stand- 


points of their appearance, inside con- 
struction, service intended, operation and 
use. “‘How to select valves’’ discusses five 


| major factors involved in the choice of a 


valve — fluid, temperature, pressure, size 
and function. ‘‘How to protect valves” 
‘do and don’t” style covers 11 


maintenance. R-P & C Valve 
Div., American Chain & Cable Co., om " 


239 Regulating Valves — Bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the “flow line” 
contoured-body engineered for high ca- 
pacity at low pressure drop. Leslie Co. 


240 Pump Valves — Key features of 
company’s line of amg valves are out- 
lined in 6-pp Bulletin V-112. Includes 
cutaway view showing design features, 
standard materials table, and a table of 
valve sizes. Sims Pump Valve Co., Inc. 


241 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service characteristics 
with service requirements of the job, this 
practical 20-pp booklet explains and illus- 
trates basic design features of gate, globe 
and check valves. It tells, in non-technical 
language, how each of these valve types 
works, and where it is suited for use. Disc, 
stem connection, bonnet and bonnet- ~joint 
characteristics are discussed. Crane Co. 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available « Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar © Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use « No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


For efficiency 
and economy, 
GARLOCK 
burns coal 
the modern way 


The Garlock Packing Co., Palmyra, N.Y., had a 
problem common to many growing firms. Produc- 
tion requirements threatened to outpace its power 
system. Steam capacity and electrical distribution 
were inadequate; heat balance was poor; equipment 
was obsolete. Any minor repair or inspection meant 
curtailed production. So Garlock called in Consult- 
ant L. J. Sforzini to study the situation and make 
recommendations. 


The answer was modernization and today Garlock 
burns coal the modern way. A new 100,000 Ib.-per- 
hr. spreader-stoker fired boiler, using older units as 
standbys, delivers steam for all needs with enough 
surplus capacity to handle a load growth. Cinder 
reinjection has improved stoker-firing efficiency. 
Pneumatic ash handling facilitates overall operation. 
With these and other changes, Garlock’s power 
plant now operates at peak efficiency and economy. 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 

NATIONAL COAL ASSOCIATION 

Southern Building e Washington 5, D. C. 
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Why be half safe? 


Specify AUTO-SPEED interruption 
. . » SE Air Interrupter Switches 


Howard Shatzer, 3E field engineer, checking 
an Air Interrupter Switch before shipment. 


What is Auto-speed interruption 





an automatically 


produced interruption that always occurs at the same point in the 
switching operation, and always takes the same time (one-half 
cycle). Human error is eliminated from the switching action by a 
trigger spring mechanism which trips the switch at a pre-set point. 
Contacts are separated inside a dry type interrupter unit. 

Specify safety for personnel and equipment No exposed 
Arc. 3E Air Interrupter Switches will not produce external arcing 


dangerous to men or equipment. 


Specify economy Costing less 
than circuit breakers and with 
interrupting capacity not found in 
air break disconnects, 3E Air 
Interrupters are ideal for . . . in- 
terrupting magnetizing charging 
current of transformers . . . inter- 
rupting charging current of lines 
and busses .. . interrupting excit- 
ing current of feeder regulators 

. interrupting load currents to 
rated capacity . . . sectionalizing 
feeders and distribution circuits. 
Specify Engineering Ability 
3E's staff of engineers is experi- 
enced in adapting or combining 
equipment for complete switching 
centers or additions to existing 
units. Designing for unusual needs 
... corrosive or dusty atmospheres, 
unique space requirements, port- 
able units, or carefully calculating 
tomorrow's expansion require- 
ments we are geared to 
handle the unusual. 


Howard Noble, 3E Sales Promotion Mgr.. demonstrates 


Air interrupters in a complete cubicle installation 


3E Air interrupter Switches are 
made in ratings up to 15 K.V. 


Write for Bulletin 152 


Ecectricat EnGinecers EQuIPMENT CO. Melrose Park, illinois 
Representatives in principal cities—in Canada by Power-Lite Devices, Ltd. 
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242 industrial Valves — Condensed 
Catalog 105, 28-pp, contains data on 
valves for a wide variety of applications. 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves and small size 
globe valves designed for chain or exten- 
sion operation in vertical lines, Also in- 
cluded is company’s Mudwonder valve 
for abrasive fluids. Edward Valves, Inc. 


243 Boiler Blow-Off Valves — Bul- 
letin K-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co. 


244 Steel Gate Valves — Four types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
202 C, 12 pp. Material specifications, di- 
mensions given, also service pressure rat- 
ings. Manning, Maxwell & Moore, Inc. 


246 Steam Trap Selector — Twelve- 
pp Bulletin T-9 is designed specifically to 
ald in selection and application of steam 
traps on chemical processing equipment. 
Features a foldout piping diagram for 22 
pieces of typical processing equipment 
each showing recommended steam trap 
and piping arrangements. Also contains 
selector tables. Yarnall-Waring Co. 


247 Steam Trap Bock — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and _ ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment; a maintenance section ex- 
plaining trap installation, trouble-shooting 
and repair. Armstrong Machine Works. 


248 Expansion Joint Guide — Cat- 
alog 153, 24-pp, a complete design guide 
for application and selection of expansion 
joints, is filled with engineering data 
necessary to solution of pipeline expansion 
problems. Includes a discussion of types 
of expansion joints available and types 
of pipeline motion solved by expansion 
joints. Includes a schematic piping layout 
illustrating expansion joint applications 
and principles, as well as full specifications. 
Flexonics Corp. 


249 Flexible Ball Joint — Catalog 
215-B, 20-pp, describes advantages of 
company’s flexible ball joints for use in 
piping for power, process, heating, chem- 
ical, construction, or hydraulic service. In- 
cludes engineering specifications and data 
on the standard 300 |b series and the series 
600. Screwed, flanged and welding end 
joints are listed, as are insulating joints 
and jacketed joints for handling asphalt 
and other liquids that solidify unless 
heated. Barco Mfg. Co. 


MECHANICAL POWER 
TRANSMISSION 


250 V-S Drive Selection Tips — 
Bulletin 20P50, 44 pp, carries handy 
multi-color tables for quick and easy selec- 
tion of variable speed Texrope drives. In 
addition to providing these tables for 
A, B, C and D section variable speed 
drives, booklet includes information on 
design features, drive principles, horse- 
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WHAT'S A MONOMOLECULAR FILM? 


It is a film one molecule thick. Filmeen* in steam or 
condensate lines produces a monomolecular film. 
But, there’s a lot more to it than thickness. The 
film’s most important function is protection against 
corrosion. By forming a nonwettable coating on all 
metal surfaces with which treated steam or conden- 
sate come in contact, Filmeen provides a protective, 
corrosion-inhibiting barrier between water and 
metal. In heat exchange equipment, the condensed 
steam treated with Filmeen then forms as spherical 


Dearvbow: 


a leader in water conditioning 
and corrosion control 


drops of water which resist adherence to the film sur- 
face, much the same as a drop of water will form into 
a small ball on a waxed surface. 

When steam condenses on untreated return lines, it 
forms a continuous layer of water that restricts heat 
transfer. Youdon’t wantthat...it raises the cost of heat. 

Your Dearborn sales engineer will gladly explain 
how Filmeen can keep your heating costs in line. 


*Filmeen is the trade-mark of a corrosion-inhibiting compound produced 
exclusively by Dearborn Chemical Co., Ltd., Pat. No. RE 23614. 


Dearborn Chemical Company 
Dept. PG, Merchandise Mart Plaza, Chicago 54, Ill. 


Please send me complete information about Filmeen. 


Company 
Address... : 


For more data circle 565 on Post Card 


August, 1956 





Meet Any Flow Conditions 


iio Bek -wachalea- Corrosion 


with WS ROCKWELL 


Butterfly Valves 
for Tight Shutoff— 
Throttling—Regulating 


Minimum pressure drop « Self- 
cleaning « Compact « Lighter 
weight « Less space « Easy to 
install. 

Made in all sizes from 4” -to 
144”; pressures to 300 p.s.i. and 
higher, in any metal or rubber 
covering; with any manual or 
automatic operators. There’s a 
wide choice for your applications 
on air, gases, liquids or solids. 
Write for Catalog. 


oe ae ot an ae 


12” stainless stee] valve tor hot gas at 265 p.s.i.; 
has automatic air operator, auxiliary hand wheel 
and valve disc positioner. 


Ww. S. ROCKWELE COMPANY 


AUTOMATIC VAI! 


2946 ELIOT STREET oe FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 





* Prevents Priming 

* Prevents Foaming 

* Prevents Sludge and Scale 
WITH SIMPLE CHEMICAL TREATMENT 


USED BY STOKELY-VAN CAMP 


Our field engineers 
will call at your 
plant on your request. 


HENSZEY 


HENSZEY COMPANY 
Dept. 8, Watertown, Wisconsin 


at their Beaver Dam, Wisconsin Cannery to 
insure absolute, automatic control of boiler 
water concentration. This compact, self- 
contained unit was easily and quickly in- 
stalled by their own maintenance men. 


Automatic control is assured without heat 
Joss regardless of boiler load. 


For further information write... 


255 
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| power rating tables for A, B, C, D, and E 
section belts, a speed range ts able showing 
| variation in rpm when using two Vari- 
| Pitch sheaves in combination. Allis-Chalm- 
ers Mfg. Co. 


251 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, etc. A sec- 
tional view shows construction and prin- 
ciple of operation. Dimensions for six 
sizes of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use. American Blower Corp. 


252 Speed Reducers — Design and 
operation advantages of company’s line 
of Torque-Arm speed reducers are out- 
lined in 28-pp Bulletin A-637. Includes 
selection tables for double and single re- 
duction units, bore dimensions and bush- 
ings, data on overload releases, flange 
mounted speed reducers, and recommended 
V-belt drives. Dodge Mfg. Corp. 


REFRACTORIES, INSULATIONS 


254 Refractory Concrete — Basic 
information on recommended practice for 
mixing and placing refractory concrete, 
used in the metal, power, ceramic, and 
petroleum refining industry as a ms aterial 
to withstand service temp to 2600 F or 


| more, is presented in this 16-pp manual. 


Sections are devoted to special properties 
of refractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co. 


Insulations, Refractories — 
This 20-pp catalog features thermal insula- 
tions and refractories for general industrial 
applications. Organized for quick refer- 
ence, catalog provides information on com- 

| position, physical and thermal properties 
and sizes of the various products. Lists 
chief advantages, covers materials for effi- 
cient control of temperatures from — 400 
F to 3000 F. Johns- Manville. 


ELECTRICAL EQUIPMENT 


257 Plug-In Busway — Twenty-pp 
Bulletin GEA-6470 describes the factory- 
assembled Flex-A-Power plug-in busway 
system permitting direct connection to bus 
bars for feeding lighting and power loads 
in industrial plants and public buildings. 
Describes in detail the construction and 
application of this busway system. Also 
lists ratings, weights, dimensions, installa- 
tion data and guide form specifications. 
General Electric Co. 


258 Testing Instruments — Bulle- 
tin 19-56, 16-pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corena test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, including 
chief features, operating ranges, and ap- 
plications. James G. Biddle 


260 on Copper Conductors — 
Publication C-25, 62 pp, is designed to 
help make the selection of bus conduc- 
tors easier. Included in booklet are tables 
regarding such shapes as channels, venti- 
lated square tubes and round tubes. There 
are tables for other rigid bus conductor 
shapes, also data on bare copper wire and 
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cable as well as commonly used alloy 
wires. Also provided is a general discussion 
of copper, its physical and electrical pro- 
rties. Photos illustrate many installa- 
tions. The American Brass Co. 


INSTRUMENTS AND CONTROLS 


262 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information on 
company’s meters, control equipment and 
engineering services. It is written for 
engineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for selecting appro- 
priate equipment. Bailey Meter Co. 


263 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater. 
Copes-Vulcan Div., Blaw-Knox Co. 


264 Instruments, Controls — Con- 

densed Catalog 1537 offers brief applic a- 

tion information on manufacturer’s line of 

instruments. Fully illustrated, covers draft 

and pressure instruments, flow meters, 

liquid levels and pressure gages, CO me- 

ters, pneumatic transmitters, positioning 

operators, temperature instruments, boiler 

feedwater controls, others. Includes refer- 

ences to detailed literature on each type of 

equipment. Republic Flow Meters Co. Return line corrosion is one of the most critical 
problems in maintaining economical, efficient 

265 Resistance Temperature De- | power plant operation. 

tectors — In 8-pp Publication 3016D are Bird-Archer Amine Treatment is an easy, 

described a line of remote temperature- | effective and economical way to eliminate cor- 

sensitive elements for use in indicating, re- | rosion troubles. Amines raise the pH value of 

cording, controlling and monitoring equip- | the return condensate to the point whereby 

ment. Operation, applic ation and con- | the corrosion potential is negative. In addi- 

struction details of the resistance tem- | tion, amines provide a surface protection for 

perature detectors are presented, along the metal itself which further inhibits cor- 

with specifications and ordering tips. | rosion. In scores of plants, Bird-Archer Amine 

Instrument Div., Thomas A. Edison, Inc. | Treatment is paying a profit on its cost 

through savings in piping replacement and 

maintenance work. 

To demonstrate what corrosion can do in 
When ordering catalogs, allow steam and condensate return lines, we show 
time for us to relay your requests here “before” and “‘after”’ unretouched photo- 

graphs of NDHA Corrosion Testers. This 
to the manufacturers—and for is a test* developed by the American Society 
them to mail out copies. Remem- for Testing Materials in cooperation with the 
ber, manufacturers are often a — <e nag agg Bird- 
: rcher supplies and analyzes these testers. 
swamped with catalog requests. Photo at left shows a Tester before installa- 
tion. Photo at right shows a Tester after it had 
been installed for 60 days in the return line. 
(*Standard Method of Corrosivity Test of 
266 indicating Flow Meter —Bul- | Industrial Water, NDHA Method, ASTM 
letin 18-A, 22-pp, discusses advantages, | Designation 935-49.) 
construction and operation of company’s 
Type H indicating flow meter. Presents 
technical data on the principles and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles. 
Offers examples of flow rate calculations. 
Schematic drawings and diagrams, tabu- \ Send for Catalog on Bird-Archer 
lated technical data and specifications are ; 
included. The Meriam Instrument Co. . Prepestioning Pumps 


























Write for BULLETIN CP-100 AND THE NAME OF 
THE BIRD-ARCHER SERVICE ENGINEER NEAREST YOU. 





267 Solenoid Pilots — Several types 
of solenoid pilots for use with company’s 
regulating valves are described in Form i 
1010. Lists reasons for economies in on-off : 34 | 4 D - A Cc | E R 
control, describes applications, and gives . 
\ WATER TREATING ENGINEERS 


type of pilot, material of construction, 


maximum pressure and maximum temper- ‘ ‘ 
ature for two- and three-way pilots in é THE BIRD-ARCHER COMPANY. 4337 N. AMERICAN ST.. PHILADELPHIA 40, PA 
steam, air, gas and liquid service. Sche- . 

matic ‘diagrams of typical applications are , 1 Airch f Col 

given. Spence Engineering Co., Inc. 


(More Catalogs on page 133) 
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Stuffing Box Packing 
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bled-off to the heater at the suction 
of the primary pump. 

Let us further assume that when the 
pump is new, this leakage amounts 
to 12,000 lb/hr per box or 24,000 
lb/hr total. The primary pump must 
therefore be designed to handle a 
gross capacity of 624,000 lb /hr. 

The net effect of these pressure 
reducing labyrinths is to increase the 
whp of the primary pump by 14.7 
hp. Assuming a pump efficiency of 
76 per cent, this corresponds to 19.3 
bhp. By the time the clearances have 
doubled and the leakage through 
them has doubled accordingly, the 
excess in power consumption intro- 
duced by the need for a pressure 
breakdown device will have increased 
to almost 40 bhp. 

There are two other problems to 
consider in the application of the 
single pressure reducing breakdown 
illustrated in Fig. 1. The first arises 
from the need of disposing of the 
bleed-off leakage which will be at a 
high temperature and which — espe- 
cially at low pump flows — repre- 
sents a very appreciable proportion 
of the total feedwater flow. In the 
case of closed feedwater cycles, this 
leakage must be returned either to a 
low pressure heater where it may 
disrupt the heat balance or to the 
condenser itself, where the entire 
heat in this leakage is lost. 

The second problem is due to the 
possible flashing of the leakage in the 
relief chamber immediately preceding 
the stuffing box proper. Consider, for 
instance, the case of the installation 
illustrated on Fig. 3. At full load, the 
feedwater temperature entering the 
pressure breakdowns is 400 F. As- 
suming that the losses in the return 
piping to the heater are kept to the 
modest figure on 5 psi, the pressure 
in the relief chamber will be 30 psig 
(made up of the heater pressure, the 
static head up to the heater and the 
friction losses in the return piping). 

The degradation of pressure through 
the breakdowns from 470 psig down 
to 30 psig will raise the temperature 
of the leak-off by approximately 1.5 
F. to 401.5 F. But the vapor pressure 
of 401.5 F. water is 238 psig, consid- 
erably in excess of the 30 psig in the 
relief chamber and flashing will occur 
within the pressure breakdown itself. 

It is true that certain pump de- 
signs exist with sufficient rigidity, 
absence of vibration and freedom 
from internal contact at the running 
joints which can stand the flashing 
that takes place under these circum- 
stances. Most power plant operators, 
however, tend to shy away from such 
a condition and pump designs also 
exist for which this condition would 
be intolerable. 

The first solution which presents 
itself is to raise the back pressure at 
the relief chamber to some value in 
excess of 238 psig by throttling in 
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the return line. In such a manner, 
any flashing will take place externally 
to the pressure reducing breakdowns 
and never endanger the pump op- 
eration. 

On the other hand, this solution 
suffers from the fact that it reduces 
the effectiveness of the pressure re- 
ducing device, in that the pressure 
on the stuffing boxes is reduced from 
470 psig to some 250 psig instead of 
to the 30 psig which would prevail 
were we not to raise the back pres- 
sure. 

In order to reap the benefits of a 
complete pressure breakdown while 
still avoiding the dangers which may 
arise from flashing in the breakdown 
itself, a double breakdown with inter- 
mediate injection has been used in 
some installations. 


Double Pressure Breakdowns with 
Injection: Whether the main feed 
pump receives its suction from the 
condensate pump in a closed cycle or 
from a booster pump in an open 
cycle, as in Fig. 3, the discharge pres- 
sure of the pump immediately pre- 
ceding the feed pump exceeds the 
suction pressure of the main feed 
pump by the amount of the frictional 
losses between the two. At the same 
time, the feedwater temperature at 
the discharge of this first pump is 
considerably lower than at the suc- 
tion of the main feed pump. Some of 
this feedwater can therefore be 
made to by-pass the closed stage 
heaters and can be injected into the 
central portion of a double break- 
down, as illustrated in Fig. 2 at 
a Bt 

If such a construction is incorpo- 
rated in the feed pump serving the 
system illustrated on Fig. 3, the in- 
jection pressure would be 525 psig 
less the slight frictional loss in the 
injection piping, or say 520 psig. 
A small portion of the injection feed- 
water should proceed internally into 
the main feed pump at D since the 
pressure there would be approxi- 
mately 470 psig, since the pressure 
in the balancing device F is prac- 
tically suction pressure. 

Thus the pressure differential across 
the internal portion of the double 
breakdown i.e. between C and D, 
would be only 50 psi. The remainder 
would proceed externally from C to 
E, and be returned to the direct con- 
tact heater exactly as when single 
pressure breakdowns are used. The 
pressure drop across the external 
portion of the pressure breakdown 
AC, C to E, would be 520 psig less 
the 30 psig back pressure or 490 psi. 

The main advantage of this con- 
struction is that it reduces the tem- 
perature of the external leakoff to 
that of the feedwater handled by the 
condensate or primary pump, as the 
case may be and avoids flashing. The 
disadvantage is that it further com- 
plicates the pump construction, in- 
troduces the need for additional pip- 
ing and, of course, retains the same 
economic disadvantages as the single 
pressure breakdown. 


Fairless Works 
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from Fairless Works have been 
treated except blast furnace flue dust 
wastes. Gas from the blast furnace 
carries with it about 4 of a ton of 
dust for every ton of iron produced. 
Dust is removed from the gas by dry 
dusteatchers, wet washers and wet- 
type electrostatic precipitators. Thus, 
it is not only desirable to recover the 
dust from a stream pollution stand- 
point, but is highly desirable from 
the standpoint of economical opera- 
tion of the plant. 

A separate treatment plant was 
installed at the blast furnace site to 
eliminate long sewers and extensive 
handling. This unit (Figs. 1 and 6) 
provides essentially three stages of 
treatment; primary settling, mechan- 
ical fiocculation with lime, final clar- 
ifying. 

Coke Plant Wastes 

With respect to coke plant wastes, 
there is no problem involved because 
these wastes are segregated in a 
separate circulatory system which is 
closed within itself. These wastes are 
used for coke quenching and, since 
they are included in a separate sys- 
tem, they do not enter the river. 


Sanitary Sewage Treatment 

Sanitary sewage at Fairless Works 
comprises flow from toilets, wash 
rooms and showers. Since the plant 
is served by a separate system of 
sanitary sewers, little or no waste 
other than sanitary flow enter the 
treatment plant. Requirements for 
effluents discharged into the Dela- 
ware River are that practically all 
suspended solids and 85 per cent of 
biochemical oxygen demand be re- 
moved from the sewage. Thus, both 
primary and secondary treatment is 
required. Past experience with other 
industrial installations indicated that 
certain problems must be met. These 
included the possibility of low or zero 
flows during holiday or shutdown 
periods, wide and sudden variations 
of both flow and quality of the sew- 
age, and the essentially weak char- 
acteristics of the raw sewage, about 
one-third the strength of normal do- 
mestic sewage. 

An interesting feature of this plant 
is the trickling filters (Fig. 5). These 
are each 75 ft in diameter with 7 ft 
of stone and are completely enclosed 
by 4-in concrete domes, thus assuring 
uniform operating temperatures, con- 
finement of odors and flies, and 
elimination of difficulties due to 
heavy rainfall, snow, and ice. 

Sludge is discharged and dried 
about eight times a year. There are 
four glass enclosed drying beds, 
each with 600 square feet of area 
(Fig. 3). The digested sludge flows by 
gravity to the beds and filtrate will 
flow back to the pumping station 
wet-well for recirculation. The dried 
sludge is shoveled into traveling 
mono-rail buckets and trucked out. 
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268 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
er visibility, other advantages offered 
vy this gage, explains operation. The Re- 
liance Gauge Column Co. 


269 p-c Amplifier — Twelve-pp 
Bulletin MSP 111.1 provides pictorial 
diagrams and descriptive information on 
company’s PowrAmp Model P, an elec- 
tronic low-voltage linear amplifier de- 
signed to increase the speed and accuracy 
of low level d-c voltage measurements. 
Discusses performance and construction 
features of the amplifier, and describes 
some applications. Hagan Corp. 


LUBRICATION 
270 Turbine Lubrication — The 


special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in_ service; 
discusses inhibited and uninhibited oils, 
company’s process for reducing sludge 
formation within lubrication system. Illus- 
trated with diagrams of typical installa- 
tions. DeLaval Separator Co. 


+, FLOW INDICATORS 


r ® Ata 
ERNST 
Water Column & Gage Co. 


271 Bearing Lubrication — Vol. 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12-pp arti- 
cle on industrial bearing lubrication. Illus- 
trated with photos and drawings, text 
covers such subjects as bearing design; 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved 
in choice of turbine oils and diesel lubri- 
cants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co. 


273 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties. Standard Oil Co. (Ind.) 


OTHER EQUIPMENT 


274 Preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in 
flue gases to preheat incoming combustion 
air. Also covers increased boiler output, 
ability to use lower grade fuels, other 
advantages afforded. Booklet contrasts 
regenerative with recuperative preheaters; 
explains operating principle and structural 
details of the Ljungstrom air preheater. 
Applications for other than power boilers 
are also covered. Air Preheater Corp. 


(More catalogs on page 135) 
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| CUTTER 


cuts faster 
mo 


AIRETOOL’S new, lightweight, 
portable tube cutter removes heat 
exchanger and condenser tubes 
faster and more economically than 
ever. Self-centering, double-action 
hardened steel tool bits cut non- 
ferrous and steel tubes. Positive 
feed control eliminates gouging, 
burning .. . increases life of tool 
bits. Equipped with powerful new 
air-driven motor, designed and 
built by ATIRETOOL. 

Cutter is also available with elec- 
tric driven motor, or in push-type 
design adaptible for use with your 
own electric or air motors, 


Send for 
Bulletin #59, 
illustrating 
the complete, 
new line of 
AIRETOOL 
aasrvot.| Tube Cutters, 
“= ) cleaners, 
expanders, accessory 
and specialty tools. 


AIRETOOL 


MANUFACTURING COMPANY 





SPRINGFIELD, OHIO 





BRANCH OFFICES: 
New York, Chi- 
cago; Tulsa, 
Philadelpkia, 
Houston, Baton 
Rouge. 
REPRESENTATIVES in principal cities of U.S.A., 
Canada, Mexico, South America, England, 
Europe, Puerto Rico, Italy, Japan, Hawaii. 
EUROPEAN PLANT: Vlaardingen, The Netherlands 
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Corrosion in Condensate 


continued from page 91 





resulting from elimination of corro- 
sion in condensate lines have been 
estimated at $10.00 per day. 

Another paper mill, where octade- 
cylamine acetate was applied to 
feedwater, also experienced econo- 
mizer deposits which were composites 
of iron oxides, amine, and other 
water conditioning chemicals. Depo- 
sition was heaviest on the inlet side 
of the economizer, and decreased 
progressively through the unit. (Av- 
erage temperatures were 200 F at 
inlet, 260 F at discharge.) Although 
turbines and condensate system were 
fully protected, free amine traces 
liberated in feedwater by reaction 
with other chemicals apparently con- 
tributed to the accumulation of 
sticky deposits on low-temperature 
economizer surfaces. Feed to steam 
headers corrected the trouble. 

These two examples well illustrate 
the difficulties occasionally en- 
countered when filming amines are 
fed ahead of the boiler. In such in- 
stances, filming amines fed direct to 
the boiler or to steam headers will 
give satisfactory condensate cor- 
rosion inhibition. 

4. Building Heating Problems: In 
a government hospital, Filmeen treat- 
ment reduced corrosion rates in a 
condensate system by 87 per cent 
within five months. In three other 
buildings, corrosion rates in heating 
system returns were reduced from 
51, 18 and 37 mils per year to 1.2, 
1.2 and 2.6 mpy, respectively. 

At a midwest university prior to 
starting Filmeen treatment, corro- 
sion attack due to dissolved oxygen 
leakage in branch returns was severe. 
Dissolved iron in condensate pre- 
cipitated and formed deposits in 
main return lines, down-stream from 
branch line discharge points. Dif- 
ferential aeration corrosion beneath 
these oxide deposits caused rapid 
penetration of return lines. Applica- 
tion of Filmeen treatment removed 
accumulated deposits and arrested 
corrosion. 

5. Lumber Mill Problems: A group 
of lumber mills located in the Pacific 
Northwest experienced severe cor- 
rosion of dry kiln condensate lines. 
In one instance, a new dry kiln in 
operation only three months re- 
quired complete replacement of pip- 
ing assemblies. Other units experi- 
enced corrosion failures of return 
lines in 15 to 30 days. Application of 
Filmeen at dosages of 1.5 to 3 ppm 
arrested corrosion and sharply re- 
duced maintenance costs. 

In a California mill, the replace- 
ment of corroded pipe in dry kilns 
had become routine Sunday practice. 
After starting Filmeen treatment, 
corrosion failures were stopped. It 
was possible to eliminate overtime 
and Sunday maintenance operations, 
thereby saving $5,000.00 per year. 

In plants which burn sawdust or 
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waste fuels of varying heat values, 
and which are not equipped with 
meters to determine steam produc- 
tion and feedwater rates, it is difficult 
to estimate and control treatment 
dosages. For such installations, small 
chemical pumps driven by recipro- 
cating boiler feed pumps can provide 
accurate chemical feed in proportion 
to steam output. 

6. Improvement of Heal Transfer: 
A filming amine treatment was ap- 
plied to a rag felt machine. An Apple- 
ton paper machine is used for drying 
the rag felt with steam entering the 
rolls at 50 psi. There are 92 rolls in 
the machine, each 36 inches in 
diameter. The machine is in sections 
of reducing pressure stages (12 to 16 
rolls per section) with steam separa- 
tors and pressure reducers between 
stages. Prior to the use of the filming 
amine the skin temperature of the 
roller was 275 F to 280 F. It was very 
exceptional to reach a temperature 
of 290 F. With the use of the filming 
amine treatment, the temperature 
was increased to 300 F, representing 
an increase of 20F to 25 F. This in- 
crease in heat transfer made possible 
an increase in the speed of machine 
of from 5 to 10 feet per minute, 
resulting in a production increase of 
about 5 per cent. 
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Engineering Books 


Introduction to Solid State Physics, by 


Charles Kittel; Ist edition, 396 
644 x 944 ins.; cloth binding. Published by 
John Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y., 1953. Price $7.00. 

This book on solid state physics is a very 
welcome edition to modern scientific litera 
ture. During the past half century, innumer 
able books have been published on the 
physics of gases and liquids, but little has 
been written about the solid state. The rea 
is that the gaseous or 


pages, 


son for this, of course, 
liquid state of matter has been relatively 
simple to explore. It is simpler to deal with 
entities than in the 


atoms as individual 


aggregate. 
As the author 
physics is a very wide field and it includes 


points out, solid state 


many branches. It is concerned with the 
physical properties of solids, particularly the 
special properties exhibited by atoms and 
molecules because of their association in the 
solid phase. The existence of powerful theo- 
retical methods and concepts, applicable to a 
wide range of problems, has been an impor- 
tant unifying influence in the field. It is 
quite natural, therefore, that in an intro- 
ductory textbook the author should empha- 
size theoretical models of solids rather than 
the details of experimental techniques or the 
results of measurements on complicated 
systems which may have great industrial 
importance. The author frankly favors those 
areas which may be discussed in terms of 
simple concrete and well-developed models. 

This book is not intended as a general 
reference book. Several active and important 
branches of solid state physics have not been 
mentioned at all. Among the topics omitted 
are internal friction, photographic theory, 
thermoelectric effects, phase diagrams, frac- 
ture, creep, grain boundaries, melting phe- 
nomena, field cathodes, 
surface physics, radiation damage, crystal 


emission, oxide 
counters, piezoelectricity, liquid and solid 
helium, plastics and molecular crystals. 

The increasing interest in the character- 
istics of semi-conductors and the effects of 
radiation on material, should stimulate in- 
terest in this book. The author is 
professor of physics at the University of 
California at Berkeley 


ss @& @ 


new 


Introduction to Nuclear Engineering by 
Richard Stephenson, First Edition, 387 
pages, 6 by 9 in.; cloth. Published by Mc- 
Graw-Hill Book Co., Inc., New York, N. Y., 
1954. Price $8.00. 

This is a book for the engineer who will 
be making practical use of nuclear energy. 
Based on the work of engineers and scien- 
tists already in the field, it gives authoritative 
information on nuclear fission, the nuclear 
chain reaction, reactor theory, radiation 
shielding, reactor materials and control, 
separation of stable isotopes, chemical proc- 
essing of radioactive materials, remote 
handling equipment, and special engineering 
problems. 

Much of this book comes from personal 
discussions with and scientists 
now working with nuclear energy. It includes 
a great many examples and problems, and 
references to declassified reports that will 
give more detailed information. 

After a brief review of elementary nuclear 
physics, this book discusses the basic data 
concerning nuclear fission and shows how 
these data are used in the production of a 
nuclear chain reaction. It provides an under 
standing of the engineering problems en- 
countered in the design of reactors by taking 
a look at the various reactors which have 
been constructed. The unique requirements 
for materials used in the construction of 
reactors are also taken up. 

This is a good practical book for the en- 
gineer who wants to get into this tremen- 


dously fertile field. 


engineers 
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275 Product Guide — Manufactur- 
ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co. 


276 Steam Condensers — Some re- 
cent additions to this company’s power 
plant condenser installations are = 
and described briefly in this 24-pp booklet. 
Also included are an engineering section 
on condenser design factors, and sections 
devoted to air removal equipment, to 
steam condenser specialties, and to main- 
tenance services available. Condenser Serv- 
ice & Engineering Co., Inc. 


277 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co. 


278 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled, ‘‘Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology. 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co. 
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ELECTRIC UTILITY 
PERSONNEL 


* CHIEF POWER SYSTEM ENGINEER 
* CHIEF TRANSMISSION AND 
DISTRIBUTION ENGINEER 
* POWER PLANT SHIFT SUPERVISORS 
* CONTROL ROOM OPERATORS 


for a Utility in Central America, con- 
sisting of a new high pressure 30,000 KW 
Steam Power Plant, an existing 10,000 KW 
Diesel Power Plant, 170 miles Transmission 
Lines, and Distribution Systems in one large 
city and 15 outlying towns. Minimum 5 
years’ experience. Good working conditions 
with initial contract for 2 years with option 
for renewal. Working knowledge of Spanish 
desirable, but not necessary. All applications 
will be acknowledged. In reply, state age, 
experience, education, salary expected, and 
availability date. Box 1713, Power Ewnar- 
NEERING, 110 8. Dearborn St., Chicago 3, Ill. 











STEAM AND POWER ENGINEER 


A permanent position for a graduate engineer with 
experience in steam-electric power plant design is 
available in a large diversified pulp and paper manu- 
facturing plant in the Upper Midwest. Our em- 
ployees know of this opening. Reply giving personal, 
educational, and work history together with salary 
thinking. Your reply will be kept strictly confiden- 
tial. Write Box 1714, Power Enorneertne, 110 8 
Dearborn St., Chicago 3, II. 


August, 19.56 


Fireman for 16 years at Cooks Brewery, which 
closed, would like job at Brewery or Power Plant. 
Have had some engine-room experience. Box 1715 
Power EncIngeertne, 110 8. Dearborn St., Chicago 


3, Il 
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THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


Chicago Houston London Paris — 
The Hague— Montreal — Caracas— Bombay 











J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industrial Plants, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports ‘ 


Greenville, South Carolina 
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WORK 
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AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y. 
BRANCHES: CHICAGO 

BOSTON ° PHILADELPHIA . CLEVELAND 

DETROIT e RICHMOND, VA. © CINCINNATI, OHIO 
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SIMS scrarme rune VALVES 





Guaranteed to: 

1. REDUCE Seat and Disc Wear. 

2. INCREASE Pump Capacity. 

3. REDUCE Maintenance Costs. 

4. WORK Efficiently in Light or 

Heavy Liquids. 

Sims Valves are available for all 

reciprocating pumps from stock. 
Write for New Catalog PE-8 


PUMP VALVE CO., INC. 
1314 Park Avenue Hoboken, N. J. 
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An SK Steam Jacketed Gear 
Pump can restore that old 
equanimity—keep the brass 
happy and you smiling. 

Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 
Herringbone Gear Pumps to 
handle viscous materiais of 
many types—heavy fuel oils, 
asphalt, vegetable shorten- 
ing, glue, and others. 

Take a tip from these folks. 
Send for a copy of Bulletin 
17-A which describes SK’s line 
of pumps. Or, acquaint us 
with your problem. We'll help. 


Me and Koerting The Wilson Tube Cutter costs two to 


co MPANY eight umes less than comretitive tools. 
: selon You also geta tube ct with eight 
exclusive features: 

(1) It has fewer w ug parts. (2) It 
can cut non-ferrous tubes in under 
four seconds. (3) You can chuck it 
into your own air or electric drill. 

For more data circle 574 on Post Card (4) It has a replaceable spacer collar to 
adjust for tube thickness. (5) The 











| cutter bit retracts after withdrawal of 
the cutter. (6) You have a choice of 


round or taper shank in smaller sizes. 


Sign Your (7) To operate, you insert the cutter in 


the tube, switch on the power, and 
press forward. (8) It takes the punish- 


ment of constant use. 
ARATI N OF AI Tube Pilot guides tubes through baffles 


and far sheet when retubing. 





8 | Tube Knockout tool for manual or me- 


It makes good sense to buy the Wilson 


Tube Cutter and accessories. For some 
more suggestions that will cut your 
tube maintenance costs, write for Wilson 
comprehensive Tube Expander Catalog. 
For tube cleaners, send for Wilson | 
Catalog 77. 


Don't Forget! 
For cleaner cleaning WILSON TUBE CLEANERS 


For easy, accurate tube rolling 
WILSON TUBE EXPANDERS 


Buy Representatives in principal cities 
THOMAS C. WILSON, INC. + 21-11 44th Ave., Long Island City1,N.Y. 
2 
U. S. Savings Bonds! 





Cable address: "'Tubeclean”’, New York 
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NEW JONES & LAUGHLIN 
WATER-TREATMENT PLANT 
with AUTOMATION onc EQUIPMENT 
oy INFILCO 


cuts hardness from 268 to 2 p.p.m. 


- greatly reduces labor costs 


The Monongahela River is the source of raw water for steam 
generating plants of Jones & Laughlin Steel Corporation. 
Total hardness ranges up to 268 p.p.m.—clarity and degree 
of acidity fluctuate widely. 

Using a cold-process, lime-batch plant, hardness could 
only be reduced to about 1.5 grains per gallon, or 26 parts 
per million. 

INFILCO equipment, including C.-A.-P. SYSTEM® in- 
struments was chosen for greater efficiency and automatic 
operation. The new plant produces water averaging about 
0.1 grain per gallon —2 p.p.m.—hardness. It has cut labor 
costs more than 50% and made better service possible. 
And the end result — steam production — is more efficient 
and economical, too. 

This is another example of INFILCO leadership in this 
field — further proof that 

Infilco knows how 
to help you solve your water- 
treatment problems. For complete 
information about this interesting 
installation, write today for Re- 
print No. 70-PE-11. 

INFILCO INC. 

General offices, Tucson, Arizona 


The one company offering equipment for 
all types of water and waste treatment 


FIELD OFFICES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 


INFILCO EQUIPMEN 


FLOW DIAGRAM 


Clarifier Raw Water 
oO —_—_ 


4,200 GPM 


Gravity - Filter Beds 
5.040 a : 


Clearwell 
: > Pumps 
Sodium Zeolite Tanks 
. | 2,800 GPM 
ca. | 


% Part Consumers 






































automatically 


... MEASURES flow, maintains con- 
stant water level, keeps amounts 
of chemical proportional, removes 
sludge. 


... EQUALIZES water passage by 
flow control and loss-of-head con- 
trol, maintains same flow rate, 
controls backwash. 


...PUMPS water to softening 
units and then meters it to five © 
175,000-ib./hr. boilers for steam 
generation. <e 


MAIN PLANT COMPONENTS AND AUTOMATION 


ELECTRICALLY CONTROLLED SODIUM-ZEOLITE SOFTENING UNITS 


For more data circle 577 on Post Card 
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CHAPMAN ... a 
Tilting Disc Check Valve 


There, ina nutshell, is the story ofa Chapman Tilting Disc Check Never a Siam! 
Valve ... quick as a Cat, quiet as a mouse. It’s designed that way. 


It’s built that way . . . for fast, sure, quiet action. Or, in other ated th , 
words, it’s yours for best performance at lowest long-range Quist Gristent Opssation 


Never a Flutter, 


Designed and Built for 


operating costs. 

With a Chapman Tilting Disc Check Valve, there’s no noise, 
no vibration, no fluttering. There’s no banging or slamming 
with damage to system or valve. There’s no scraping or wearing 
of disc and seat. Your head loss or flow resistance is kept at a 





minimum. 

To put it briefly, with a Chapman Tilting Disc Check Valve, 
there's little or no maintenance even under severe operating In open position, specially de- 
conditions. signed ‘‘airfoil’’ disc balances per- 

fectly. No vibration. No flutter. 


For Chapman Tilting Disc Check Valves in iron and steel... When flow subsides, disc drops 
valves for handling fluids or gases under a wide range of pres- quickly and quietly to a tight 
sures ... valves for replacement or new piping systems. . . just closed position. No jarring. No 


check our Catalog 30-A. It’s yours for the asking. Send for it now. slamming. No damage to system or 
valve. Note enlarged area around 


The CHAPMAN Vaive Mig. Company disc to insure low flow resistance. 
INDIAN ORCHARD, MASSACHUSETTS 
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HOW YOU CAN KEEP 
POWER OUTPUT UP, 





LUBRICATE your engines with one of the 
world-famous Texaco Ursa Oils. It’s your best assur- 
ance of fuli-power, dependable performance at low 
maintenance costs. 

There is a complete line of Texaco Ursa Oils— 
especially refined to make diesel, gas and dual-fuel 
engines deliver more power with less fuel over longer 
periods between overhauls. 

Operators everywhere have found that Texaco Ursa 
Oils prevent harmful deposits and stuck rings, assure 
proper compression and combustion. These outstand- 
ing benefits are so consistently delivered that — 


These are some of the diesels at a leading power 
plant (name on request) that use Texaco Ursa Oil 
Heavy Duty exclusively. Thanks to Texaco’s effective 
lubrication, average lube oil consumption for all 
engines is an economical .000592 gallons/kwh., fuel 
cost is only 5.14 mills/kwh. 


% 


For over 20 years, more stationary diesel h.p. 
in the U. S. has been lubricated with Texaco than 
with any other brand. 

Whatever the type of your engines, whatever the 
operating conditions—there is a Texaco Ursa Oil to 
assure highest efficiency at lowest possible cost. Let 
a Texaco Lubrication Engineer help you make the 
best selection. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


W/2.0 (4/E Oy 0) 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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